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Proven Outstanding in its Class... . 






MODEL 101-C 


Hycon Eastern’s new Ultra Stable 
Oscillator is a one megacycle signal 
source of exceptional stability. It is 
‘ useful wherever precise time meas- 
Wl urements or frequency control are 
i required, as In reinsertion of carrier 
} i sv in suppressed carrier systems, tele- 
MIATA metry, astronomical measurements, 
navigation systems, geophysics or 
other critical applications. 


ce 


€ STABILITY: 1 PART IN 10° 


"- @ ~FREQUENCY STABILITY: DRIFT RATE LESS THAN 1 PART IN 10° 
PER DAY AFTER ONE MONTH'S OPERATION. 


@ FREQUENCY: 1 MEGACYCLE, VARIABLE OVER A RANGE OF 1 
C¥CLE. AVAILABLE AT OTHER FREQUENCIES ON SPECIAL ORDER. 


®@ CRYSTAL OVEN: STABILIZED TO BETTER THAN 0.01°C BY TEMPER- 
ATURE-SENSITIVE RESISTANCE BRIDGE. OVEN CONTAINS NO MOV- 
ING PARTS. 


@ DISSIPATION IN OSCILLATOR CRYSTAL: STABILIZED AT A POWER 
LEVEL LESS THAN ONE MICROWATT. 


@ 2 OUTPUTS: SINE WAVE—4 VOLTS RMS; PULSE—1! VOLT. 
@ OUTPUT IMPEDANCE: APPROXIMATELY 250 OHMS. 


Write for Ultra Stable Oscillator Bulletin 


HYCON EASTERN, INC. 


75 Cambridge Parkway Dept. H-12 Cambridge 42, Mass. 
Affiliated with HYCON MFG. COMPANY, Pasadena, California 




















IF MAGNET WIRE IS YOUR PR 


... Phelps Dodge has 
the Quickest, Easiest Answer! 
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» Most Complete and Up-to-Date Line of Magnet Wire in the Industry. 


» Every Type of Insulation to Meet Requirements. 


Enamel + Formvar « Sodereze” * Bondeze” + Daglas” +* Thermaleze”® 
Silicone « Paper + Cotton + Multiple Combinations 


» Available in all Sizes and Shapes—Round, Square, Rectangular... 
Over 400 Different Types! 





FORT WAYNE, INDIANA : 
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NORTHROP 
DUPLICATES 
HUMAN EAR 


For use in its 
Guided Missile Programs 


(HAWTHORNE, CALIF.) Scientists at Northrop 
Aircraft have duplicated the balance 
mechanism of the human ear in perfect- 
ing a highly effective “brain” unit for 
use in Northrop’s advanced guided mis- 
sile programs. Weighing little more 





than an ounce, it resembles the convolu- 
tions of the inner ear in shape. Northrop 
engineers say the new instrument is so 
sensitive that if installed at the top of 
the Washington Monument it could 
detect the vibrations created by the 
footsteps of a small child entering the 
door at the base of the edifice. 

The instrument consists of twin tubes 
of glass joined at the bottom by two 
smaller glass tubes. An electrolytic solu- 
tion, precisely injected by a hypodermic 
needle, covers tungsten electrodes after 
they are fused into the glass. These are 
connected to an AC Wheatstone bridge 
circuit. 

Scientists describe this sensitive de- 
vice as a manometer accelerometer. In 
lay terms it is known as a “flying plumb 
bob;’ because it can continuously report 
to the complex automatic guidance 
“brain” of a missile even the slightest 
course deviation. It can also be used as 
an accurate vertical-sensing device in 
military weapons and for automatic 
precision leveling in survey operations. 
It also has potential use in preparing 
seismographs of earth movements. 

At Northrop Aircraft, advanced proj- 
ects such as this are a constant chal- 
lenge to the electrical engineer’s 
ingenuity and skill. Here, far - seeing 
planning has won for Northrop the dis- 
tinction of being a pioneer in many 
fields of advanced engineering that 
relate to the development of supersonic 
aircraft and missiles. 
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ELECTRICAL 
ENGINEERS 


If you have had engineering experience in any of the cat- 
egories shown below, Northrop Aircraft has an attractive 
position for you, with many benefits. Important among 
them are high compensation, challenging assignments, 
steady advancement, recognition of initiative and ability, 
and continued interest in your progress. Many outstand- 
ing engineering positions are offered, as follows: 

ELECTRICAL GROUP, which is responsible for the de- 
sign of such things as power generation and distribution 
systems, rectifiers and power converters, and auxiliary 
systems as applied to manned aircraft, guided missiles 
and ground support equipment. 

COMMUNICATIONS AND NAVIGATION GROUP, which 
is responsible for the design of C/N systems in manned 
aircraft and installation of guidance systems in missiles. 

FIRE CONTROL RADAR GROUP, which is responsible 
for the installation and application of the most advanced 
type of fire control systems in fighter-interceptor aircraft. 
The work covers the installation of the equipment and 
associated wiring; continuing liaison with equipment 
manufacturers; preparation of system analysis and re- 
ports; and follow-up of system performance in the field 
as aircraft become operational. 

INSTRUMENT GROUP, which is responsible for the de- 
sign of instrument systems for manned aircraft and the 
installation of flight test instrumentation for guided 
missiles. 

There are also opportunities for draftsmen with either 
electrical or mechanical experience. 

At Northrop Aircraft you will be with a company that 
has pioneered for seventeen years in missile research 
and development. Here you can apply your skill and abil- 
ity on top level projects such as Northrop’s new super- 
sonic trainer airplane, Snark SM-62 intercontinental mis- 
sile, and constantly new projects. And you'll be located 
in Northrop’s soon to be completed multi-million-dollar 
engineering and science building, today’s finest in com- 
fortable surroundings and newest scientific equipment. 

If you qualify for any of these representative positions, 
we invite you to contact the Manager of Engineering 
Industrial Relations, Northrop Aircraft, Inc., ORegon 
8-9111, Extension 1893, or write to: 1015 East Broadway, 
Department 4600-BB, Hawthorne, California. 


NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


Producers of Scorpion F-89 Interceptors and Snark SM-62 Intercontinental Missiles 
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coal (by the gallon) 


to produce 
steam (by the ton) 


In September 1956, the laying of the pipe for 
the first long-distance commercial coal pipeline 
in the United States was completed. This unique 
pipeline—108 miles long—is capable of delivering 
150 tons of coal per hour...from the George- 
town, Ohio, properties of Pittsburgh Consoli- 
dation Coal Company to the Eastlake plant of 
The Cleveland Electric Illuminating Company. 
The coal will be pumped in the form of a “slurry” 
—a 50-50 mixture of crushed coal and water. 

At Eastlake—one of the country’s most efficient 
power stations—the slurry will be delivered to 
thickeners, vacuum filters, and a battery. of C-E 
Raymond Flash Drying Systems manufactured 
by Combustion Engineering. Together, these 
will remove the moisture at the rate of 36,000 
gallons per hour. The dried coal will then be 


COMBUSTION ENGINEERING 


200 Madison Avenue, New York 16, N. Y. 





pulverized in C-E Raymond Bowl Mills and 
burned in four mammoth Combustion boilers 
of the Controlled Circulation type, together 
capable of producing over 2,000 tons of steam 
per hour. 

Combustion’s participation in this project is 
another instance of its leadership in pioneering 
improved means for fuel utilization. Throughout 
the free world, C-E enjoys a reputation for the 
most advanced engineering in steam generation 
and related fields. Whether your steam require- 
ments can best be met by coal, oil, gas, or any 
of a number of special fuels—and regardless of 
the type or size of boiler you need—the C-E line 
of fuel burning and steam generating equip- 
ment can supply just the right installation for 
your needs, 


B-959 


Combustion Engineering Building 
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STEAM GENERATING UNITS; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; HOME HEATING AND COOLING UNITS; DOMESTIC WATER HEATERS; SOIL PIPE 
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EWS OF GENERAL ANILINE & FILM CORPORATION PLANT AT CALVERT CITY, KENTUCKY 


—- — oo —— - —— os 


PVP building 


Storage and metering 





PVP Unit and Administration Building 


from the first plant of its kind in the U.S. ... 
NEW CHEMICALS FOR INDUSTRY 


Acetylene chemicals derived from high pressure synthesis are expanding 
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The new plant produces these chemicals, 
never before available in industrial 
quantities from an American facility: 


Propargy! Alcohol ¢ Butynediol 

1,4-Butanediol ¢ Butyrolactone 

Pyrrolidone © Vinylipyrrolidone 
Polyvinylpyrrolidone (PVP) 


They are used in these products: 


Blood plasma substitute * Cosmetics 

such as hair control sprays © Drugs 

Detergents ¢ Plastics © Solvents 
Textiles 








horizons in the chemical process industries. After 14 years of research, 
General Aniline & Film Corporation developed a commercial process for 
making them, but that process called for a unique plant, unlike any hitherto 
existing in the U. S. 

The critical task of engineering and building this plant was entrusted by 
General Aniline to The Lummus Company. On stream since early this year, 
it is now producing at a multi-million pound annual rate for markets in a 
number of different fields. 

GAF’s selection of Lummus for this challenging job is significant to manage- 
ment generally. It underlines the fact that the engineering and construction 
of a new plant is a specialized undertaking. Its problems do not lend them- 
selves readily — and certainly not economically — to do-it-yourself solutions. 
They call instead for the knowledge, skills and varied experience of a top- 
flight engineering service. 


INEERS AND CONSTRUCTORS FOR INDUSTRY Talk with Lummus before you start your next project. 


NEW YORK * CARACAS © CHICAGO * THE HAGUE 
HOUSTON © MONTREAL © LONDON * PARIS 


THE LUMMUS COMPANY, 385 Madison Avenue, New York 17, N. Y- 
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International pioneer in nuclear 
power for ship propulsion, Electric 
Boat Division continues world 
leadership in hydrodynamics. 


For the United States Navy: The 
USS Nautilus and Seawolf, world’s 


first atomic-powered submarines. 


Under Construction: Three addi- 
tional nuclear submarines, the 
attack submarine Skate (SSN 578), 
the streamlined and high speed 
Skipjack (SSN 585), and the world’s 
largest submersible of revolytionary 
design, the twin reactor radar picket 
submarine Triton (SSR (N) 586). 


For the United States Air Force: 
Design and fabrication of actuators 
and controls for world’s largest 
hypersonic wind tunnel. 


Research and Development: Force 
gauges for sound and vibration 
studies, controllable pitch propellers, 
and the universal submarine 
simulator and snorkel simulator — 
an electronic ocean that creates 

all possible sea conditions. 


GENERAL DYNAMICS 


445 PARK AVENUE, NEW YORK 22, N.Y. 
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Physicists 
Engineers 
Mathematicians 





Our need for qualified 
technical people is urgent. 


Write for the Lincoln 
Laboratory folder which 
tells as much as can be told 
about our original devel- 
opment work. 


viel 
MIT 


Research & Development 


LINCOLN LABORATORY 
Box 28 Lexington, Mass. 


* radars * scatter communications 
* computers * memory devices ~* solid state 
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Financially Sound. — In his annual report (page 92) 
te the M.I.T. Corporation, JosepH J. SnypER, 2-44, Vice- 
president and Treasurer, since 1952, recorded the Insti- 
tute’s financial position as being sound, and that well 
over half of the Institute’s current revenue for academic 
operations was provided by industry and the government. 
Mr. Snyder was also able to report that gifts for the past 
year (amounting to $10,387,000) exceeded those at the 
peak of the Development Program in 1950-1951. Mr. 
Snyder received the B.S. degree from Carnegie Institute 
of Technology in 1931, and the M.B.A. degree from the 
Graduate School of Business Administration, Harvard 
University, in 1934. He became assistant treasurer of the 
Institute on January 1, 1946, and treasurer on July | 
1950, upon the retirement of Horace S. Ford. 


Industrial Atomic Energy. — As recorded in this issue 
(page 93) the Institute’s graduate program at Oak Ridge 
provides unusual opportunity for graduate students to 
acquire professional training in industrial operations in- 
volving chemical engineering with special emphasis on 
atomic energy. The Review’s article is written by Profes- 
sors J. Epwarp Vivian, 39, and Rosert C. Rem, ’54, 
both of whom have directed the Engineering Practice 
School at Oak Ridge. 

Born in Montreal in 1913, Professor Vivian was grad- 
uated in chemical engineering from McGill University 
in 1936. From M.I.T. he received the S.M. degree in 
chemical engineering in 1939 and the Sc.D. degree in 
1945. He was made assistant professor in 1942 and be- 
came associate professor of chemical engineering and 
director of the School of Chemical Engineering Practice 
in 1946. Two years later he became director of the Oak 
Ridge Engineering Practice School, and in 1956 was ap- 
pointed professor of chemical engineering. 

Born in Denver in 1924, Professor Reid was graduated 
from the East Denver High School in 1942, and from the 
U.S. Merchant Marine Academy at Kings Point in 1945. 
Purdue University awarded him the B.S. degree in 1950 
and the M.S. in 1951. In 1954 he received the Sc.D. de- 

(Concluded on page 76) 








Chas. Pfizer & Co., Inc., Office and Luboratory 


34 contracts in the past 29 years 
for Chas. Pfizer & Co. 


Evidence of quality, low cost and speed. 


W. J. BARNEY CORPORATION 


Founded 1917 
INDUSTRIAL CONSTRUCTION 
101 Park Avenue, New York 

Alfred T. Glassett, ‘20, President 
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absorb 


SHOCK 


like a stack 
of cushions 


Components must be more than tough to stand up 
under the punishment to which ground support 
equipment is subjected. That’s why WESTON 
Ruggedized instruments are favorites for 
applications when severe shock and vibration 

are encountered . . . as well as for mobile 
equipment requiring instruments that 
will continue functioning—accurately— 
through shock, vibration, moisture, or 
temperature extremes. AVAILABLE IN 
ALL REQUIRED SIZES, IN A-C, D-C, 
RF AND THERMO TYPES. For the 
complete story on Weston Ruggedized 
instruments, or on other instruments 
for panel, laboratory, production 

or servicing needs, consult your 
nearest Weston representative, or Wy: 
write Weston Electrical Yy fy f: 
Instrument Corp., yy 
Newark 5, N. J. 





WESTON 
Rtiggedized 


PANEL INSTRUMENTS 
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DC-AC 
CHOPPERS 


For 60 Cycle Use 


Built to rigid 
commercial 
specifications. 


Twenty-two types, 
both single and 
double pole. 


Long life. 
Low noise level. 
Extreme reliability. 


Write for 
Catalog 370. 


STEVENS 
ARNOLD 





FREE BOOKLET TELLS WHAT & 
€O. CAN DO FOR YOU 






There’s practically no end to the important 
jobs that CO,—combined with Liquid 









agriculture 











chemistry Carbonic savvy—is doing. Chances are 

metals this combination can come up with some 

electronics surprising answers for you, too. For 

retrigeration scores of CO> applications, covering all 

food industry, send for LIQUID’s new free 

drugs booklet, “Applications Unlimited.” Just 

textiles use the coupon below. 

rubber 






MAIL THIS COUPON 






THE LIQUID CARBONIC CORPORATION 
3100 South Kedzie Ave., Chicago 23, Illinois TR 


Send me my free copy of “Applications Unlimited.” 
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THE TABULAR VIEW 


(Concluded from page 74) 





gree from M.I.T. He was appointed assistant professor 
in 1954, and at that time became director of the Engi- 
neering Practice School at Oak Ridge. He returned to 
M.LT. this fall. 


Exceptional Youths. — Honors come to most people - 
if they come at all — too late to do them any real good 
But, as recorded on page 97, an award recently estab- 
lished as a memorial to Robert Lansing Hardy, ‘53, aims 
to provide stimulus and incentive to youths of exceptional 
merit while such honors can still be an effective spur to 
professional creativeness. 


Visual Probe. — Few members of the Institute's re- 
search staff have made greater personal contributions, or 
have worked under more difficult conditions, than C.1r- 
FoRD M. Wirtcuenr. Blind since infancy, Dr. Witcher used 
his education in physics as a means for developing elec- 
tromechanical sensory aids for the blind. Engineering on 
the visual probe (page 98), was completed and the first 
group of experimental units was ready for field tests when 
death came to Dr. Witcher. An obituary notice appears 
on page 88. Long associated with Dr. Witcher, Lamar 
Washington, Jr., assisted in seeing his article through 
production. 


Olympics Bound. — M.1.T. Sailing Master WALTER C. 
Woop, ’17, emphasizes the value of sailing at the Insti- 
tute in his account (page 100) of the part Technology 
sailors are playing at the Olympics at Melbourne Bay 
this year. 





GEARS 


Made to Your 
Specifications 


You and we can form a 
team—you to draw up 
the specifications; we to 
make the gears—that 
will be profitable to 
both of us. Gears of all 
types, all sizes, all ma- 
terials. er. 
ing service available. 


Custom Gears 
Exclusively 


DIEFENDORF GEAR 


CORPORATION 
Syracuse 1, N. Y. 
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Unlocking the secrets of the universe 


AMAZING TEXTILE FIBERS spun out of natural gas... 
wonder drugs squeezed from a lump of coal . . . shining 


stainless steel forged from drab, brownish earth. 


These man-made marvels—and nearly everything 
else that is vital to modern living — were ‘born in the 
minds and hands of research scientists in their search 
for a better understanding of our world. 


Never satisfied with things as they are, the research 
scientist takes apart the raw materials of nature to cap- 
ture the basic “building blocks” of the universe. Then 
he rearranges and combines the pieces into new and 
better things that help improve our lives. 

Hundreds of useful products have been created 
from such basic substances as oil, natural gas, ores, air, 
and water. And the wonders yet to come, the exciting 


things of tomorrow, are being sought and found in the 
research laboratories of today. 


Research is a living thing to the people of Union 
Carbide—for it is the foundation upon which their work 
is built. The elements of the earth are a constant chal- 
lenge to their insatiable curiosity and technical skills. 


STUDENTS AND STUDENT ADVISORS: Learn more about career 
opportunities with Union Carbide in ALLOYS, CARBONS, CHEMICALS, 
Gases, and PLastics. Write for Products and Processes” booxlet H-2 


Union CARBIDE 


AND CARBON CORPORATION 
so EAST 42ND stReeT [JG vew vyora NOY 


In Canada: UNION Carnsipe Canapa Limirenp, Torente 





UCC’s Trade-marked Products include— ——- — 


SYNTHETIC ORGANIC CHEMICALS PRESTONE Anti-Freeze 


Dynel Textile Fibers ELECTROMET Alloys and Metals 


UNION CARBIDE Silicones BAKELITE, VINYLITE, and KRENE Plastics 
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EVEREADY Flashlights and Batteries 
HAYNES STELLITE Alloys 


Prest-O-Live Acetylene 
UNION Carbide LINDE Oxygen 


NATIONAL Carbons CRAG Agricultural Chemicals PYROPFAX Gas 
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Can your child go to your college ? 

















| OF THOSE. DENIED COLLEGE ADMISSION 


6/.5% low high school grades 


25.5%, lack of 5 
IS% 


lack of ability 
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Every one of us has the hope that his son or 
daughter may be so well prepared that the ad- 
missions officer will say: “Your application is 
accepted. We will look forward to seeing you in 
the fall.” But sometimes plans go amiss. 

We at General Electric have for years been 
urging youth to aim high, work hard, master 
the basic subjects, and go on to college. 

Recently, we sent a questionnaire to 100 col- 
lege-admissions officers. We asked: “What are 
the reasons some high-school students are ad- 
mitted and others rejected?” The 78 replies we 
received contained a great unanimity of opinion. 

We have summarized those replies in a book- 
let, Start Planning Now for Your Career; the 
illustration on this page, taken from the booklet, 
gives a clue as to its content. 





We believe that the alumnus can work for the 
best interests of his college by sending to that 
college young people prepared to receive a 
higher education. 

We further believe that our summary of 
opinions ef admissions officers is so persuasively 
compelling that the boy or girl who reads it must 
ask himself whether he is choosing his courses 
wisely and getting high enough marks. 

Perhaps with this booklet in hand and sup- 
porting its thesis with your own experience, you 
can help persuade your child, or another child 
in whom you have an interest, to prepare against 
the day when an admissions officer will review 
his record. We invite you to write for a copy (or 
copies) to Dept. 2-119, General Electric Com- 
pany, Schenectady, New York. 
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ceiling: eO 
subject: PROPULSION 


From Mach 2 speeds to photon physics...from jet propulsion 
to nuclear-powered flight... Martin propulsion engineering prob- 
lems offer the widest range of challenge and opportunity in the 
aircraft industry today. 

If challenge is your dish and the sky is your limit, why not put 
this to the test? 

Contact J. M. Hollyday, Dept. TR-12, The Glenn L. Martin 


Company, Baltimore 3, Maryland. 
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‘NEW GOODYEAR WINTER TIRE bites through snow... 


runs quietly on bare roads...lasts a season longer! 


Now Goodyear brings you the new 3-T Custom because it rolls quietly along cleared highways. New 
Suburbanite. New becauseit hasarevolutionary tread because it has more miles of wear built in. See the new 

with wide, deep-digging ‘““V-GRIP” notches and 3-T Custom Suburbanite at your dealer’s. Goodyear, 
thousands of tiny traction teeth for better grip. New Akron 16, Ohio. 





Deep snow needn't stop you! The 5500 you strong, straight-ahead pulling delays, through snow, mud or ice, put 
biting edges of the revolutionary new power—even on steep, snow-covered a pair of Goodyear’s new Custom 
Suburbanite tread dig in deep to give grades. Togo places this winter without Suburbanites on your car. 








+ =. « ~ 
il aa ‘ . 
When the going gets slippery, this new High-fidelity tests proved that new 
winter tire’s fully ‘‘tractionized”’ tread Custom Suburbanites are much quieter several winters safely and surely —3-T 
claws into slick ice, hard-packed snow, than old-style winter tires. On dry Cord body. new tread design and long- 
gives up to 55% better traction. roads you roll along quietly, restfully. lived rubber mean more miles of wear. 


MORE PEOPLE RIDE ON GOODYEAR TIRES THAN ON ANY OTHER KIND! 


NEW 3T CUSTOM 
SUBURBANITE 





| Look for this nearby Goodyear dealer sign for better tire values 
‘ ions ‘ 3 eee better tire care . . . convenient credit terms 
Suburbanite, T.M.. The Goodyear Tire & Rubber Company, Akron, Ohio 
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The World at Your Finger Tips 


Technology students have excellent opportunity to follow world events through facilities of the Boston Stein Club Map Room in 
the Charles Hayden Memorial Library, which contains this huge orographical globe, a gift from Harry H. Young, ’91 
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Nobel Prize in Physics 


® Three American physicists — including a Technol- 
ogy Alumnus — who worked together to develop the 
theory and practical application of transistors are 
recipients of the Nobel Prize in physics this year. 
They are John Bardeen of the University of Illinois, 
Walter H. Brattain of the Bell Telephone Labora- 
tories, and William Shockley, ’36, Director of the 
Shockley Laboratory of Beckman Instruments, Inc. 
All were members of the technical staff of the Bell 
Telephone Laboratories when they worked on devel- 
opments for which the Nobel prize was awarded. 

The physics award recognizes the swift advance of 
science and technology in the relatively new and 
highly important field of solid state physics. It em- 
phasizes the importance of the tiny devices capable 
of performing virtually all functions of the versatile 
electron tube, such as is found in radio and television 
receivers. 

The transistor, or “transfer resistor,” is essentially 
a device for conducting electric current better in one 
direction than in the other. As such, it serves as a 
rectifier or detector; but it does much more than this. 
Because a current or voltage applied to input of the 
device may be made to appear in magnified form at 
its output, the transistor is able to function as an am- 
plifier and also as an oscillator. In all of these func- 
tions it is the first competitor to the versatile electron 
tube which, incidentally, now has half a century of 
history. 

Transistors are highly efficient — operating from a 
few dry cells in most applications — very compact, 
extremely rugged, highly reliable in operation, and 
appear to have unlimited life if operated within their 
ratings and not subjected to high humidity or tem- 
perature. These properties make transistors of con- 
siderable value in communications equipment for 
military purposes, in hearing aids, and in large-scale 
computer machines where large numbers of electronic 
operations must be carried out quickly and reliably. 

As director of transistor developments for the Bell 
Telephone Laboratories, Dr. Shockley has played a 
major role in developing the theory and practical ap- 
plication of these new electronic devices. He was 
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The Trend of Affairs 


born in London in 1910, and received the Ph.D. de- 
gree in physics from M.I.T. in 1936. He was a mem- 
ber of the technical staff of the Bell Telephone 
Laboratories from 1936 until 1955 when he resigned 
to become director of the Shockley Laboratory of 
Beckman Instruments, Inc. in Mountain View, Calif. 

Dr. Shockley is author of Electrons and Holes in 
Semiconductors with Applications to Transistor Elec- 
tronics published by Van Nostrand in 1950. He was 
elected a fellow of the Institute of Radio Engineers 
in 1954 and in 1952 received the Morris Liebmann 
Memorial Prize from the I.R.E. for his contributions 
to the theory and practical application of transistors. 
In January, 1953, he was awarded the Oliver E. 
Buckley Solid State Physics Prize for his important 
contribution to the advancement of knowledge in 
solid state physics. He was also awarded the Com- 
stock Prize by the National Academy of Sciences in 
1954. 





Nick Lazarnick 


William Shockley, ’36, Walter H. Brattain, and John Bardeen 
(in usual order) who share the 1956 Nobel Prize in physics for 
development of the transistor. 
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As a result of changes in the Institute’s Administration, Francis Bitter, Professor of Physics (left) becomes associate dean of 

science, as mentioned on page 85; Carl F. Floe, ’35, Professor of Metallurgy and Assistant Provost (center), has been named 

assistant chancellor; and Malcolm G. Kispert, 2-44 (right) Executive Assistant to the President, has also been named assistant 
chancellor, as recorded below. 


Assistant Chancellors 


@ Appointment of Carl F. Floe, ’35, and of Malcolm 
G. Kispert, 2-44, as Assistant Chancellors of the In- 
stitute was recently announced by Julius A. Stratton, 
"23, Chancellor. 

Dr. Floe is professor of metallurgy and since 1952 
has served also as assistant provost. Mr. Kispert, a 
graduate of the Course in Aeronautical Engineering, 
joined the staff of the President in 1946 to assist the 
late Kar] T. Compton, and since 1952 has been execu- 
tive assistant to James R. Killian, Jr., 26, President. 

In announcing these new appointments, Dr. Strat- 
ton said: 


The establishment of the assistant chancellorships 
marks another step in our effort to keep pace adminis- 
tratively with the rapid growth and expanding obliga- 
tions of the Institute. Both Dr. Floe and Mr. Kispert have 
had long experience in academic and administrative 
affairs at M.I.T. They have gained through this associa- 
tion an extraordinarily wide and intimate acquaintance 
with our Faculty and staff, and enjoy the esteem of their 
colleagues for unfailing skill and understanding in deal- 
ing with Institute affairs. I feel most fortunate to have 
their support in fulfilling the duties of my office. The ?s- 
sistant chancellors will share with the deans of the 
Schools and myself the task of carrying on the academic 
affairs of the Institute. 

Dr. Floe will represent me on all matters relating to 
research and will provide the necessary co-ordination 
with the vice-president for Industrial and Govermental 
Relations, and with the Division of Sponsored Research. 
I shall turn to him frequently on matters pertaining to 
the professional] schools and specia) projects such as new 
laboratories and other facilities. In addition, Dr. Floe 
will carry the administrative responsibility of this office 
for the Summer Session and the Library. 

Mr. Kispert will assume management of the budget of 
the Institute. In this he will work closely with the vice- 
president and treasurer to assure the most prompt and 
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effective use of these funds in the interests of the aca- 
demic departments. Because of his experience and fa- 
miliarity with student life at the Institute, I shall ask Mr. 
Kispert to provide the necessary liaison with the dean 
of students to effect proper administrative support of 
student affairs. He will also handle the administrative 
responsibility of the Chancellor’s Office for the Registrar’s 
Office and the Medical Department. 


Born in Dawson, in the Klondike Region of the 
Yukon Territory, Dr. Floe received degrees of bache- 
lor of science and master of science at Washington 
State College in 1930 and 1932. M.I.T. awarded him 
the degree of doctor of science in metallurgy in 1935. 
He served as an instructor in metallurgy at Washing- 
ton State College from 1930 to 1934 and as assistant 
professor from 1935 to 1936. In 1936 he joined the 
faculty of the University of Notre Dame and three 
years later returned to M.I.T. He became an asso- 
ciate professor in the Department of Metallurgy in 
1942, executive officer of the Department in 1943, and 
a full professor in 1950. 

Dr. Floe is a member of Sigma Xi, Tau Beta Pi, 
Sigma Tau, Alpha Chi Sigma, the American Institute 
of Mining and Metallurgical Engineers, the American 
Society for Metals, the Iron and Steel Institute in 
London, and the Institute of Metals in London. He 
is also a member of the University Club of New York 
and St. Botolph Club of Boston. He is married to the 
former Miss Beverly Brooks of Boston and they have 
four children. Their home is in Belmont. 

Mr. Kispert, the son of Mr. and Mrs. Edwin P. 
Kispert of Touisset, Mass., was born in Fall River in 
1923, attended Durfee High School in that city and 
entered M.I.T. in 1940. He enlisted in the United 
States Navy in 1942, continuing his studies in uniform 
under the V-12 unit at M.I.T., and received the de- 
gree of bachelor of science in February, 1944. He 
then served as an aviation engineering officer in the 
Pacific. From January to September, 1946, he took 
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graduate work in Aeronautical Engineering at M.LT. 
and was awarded the degree of master of science in 
Aeronautical Engineering. 

Mr. Kispert is a member of the Institute of the 
Aeronautical Sciences, Tau Beta Pi, and of the St. 
Botolph Club of Boston. He is a director of the Har- 
vard Ce-operative Society. He was married to Miss 
Janice McCreery of Fall River in 1944. They have 
four children, and their home is in Waban, Mass. 


Executive Assistant 


@ James R. Killian, Jr., ’26, President of the Institute, 
has announced the appointment of James G. Kelso, a 
member of the Faculty, as his executive assistant. Dr. 
Kelso succeeds Malcolm G. Kispert, 2-44, recently 
appointed Assistant Chancellor. In announcing this 
appointment, Dr. Killian said: 


Because of his broad experience in the academic field 
and in dealing with students, with industry, with gov- 
ernment and with research agencies, Dr. Kelso is par- 
ticularly fitted to assist in the multiplicity of matters 
coming up in the President’s Office. His service to the 
Institute has been very important and I shall continue 
to rely upon him. 


A native of Worcester, N.Y., Dr. Kelso attended 
Dartmouth College and was awarded A.M. and Ph.D. 
degrees by Harvard University for graduate study in 
American history. He served as a paratrooper during 
World War II, entering the Army as a private in 1941 
and being discharged in 1946 as a lieutenant colonel. 
He made jumps in Sicily, Normandy, Holland, and 
Germany, holds eight battle stars, and was awarded 
the silver star for gallantry in action. Portrait illus- 
tration of Dr. Kelso appears on page 86. 

Dr. Kelso joined the M.1.T. Faculty, to teach his- 
tory, in 1948 and holds the rank of assistant professor. 
He became associate placement officer in 1955, taking 
the responsibility for guidance of industry and of stu- 
dents in the difficult field of attempting to supply 
engineers and scientists to meet the crucial demand. 
Last July he became placement officer, in charge of 
an office which took over the responsibility for place- 
ment of Alumni as well as students. 

Dr. Kelso is married to the former Miss Dorothy 
Honiss of West Hartford, Conn. They live in Win- 
chester and have two children. 


Associate Dean of Science 


@ Appointment of Professor Francis Bitter as Asso- 
ciate Dean of the School of Science at the Institute 
was announced in October by George R. Harrison, 
Dean of the School. Professor Bitter is internationally 
noted for his application of modern physics and 
atomic structure to the understanding of the mechani- 
cal and magnetic properties of metals, and to the un- 
raveling of nuclear structure by means of spectros- 
copy. In making the announcement, Dean Harrison 
said: 

The Schoo! of Science is especially fortunate in ob- 
taining as its associate dean a person of Professor Bitter’s 
talents and experience in the improvement of under- 
graduate education, as well as in the proper balancing of 
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On the Horizon 


January 30, 1957 — Midwinter Meeting of the 
Alumni Association. Walker Memorial, M.LT. 
Campus. (Dinner 6:00 p.m. Reservations 
should be made through Alumni Office, Room 
1-280, M.L.T.) 

February 2, 1957 — 9th M.1.T. Alumni Regional 
Conference, Tulsa, Okla. Theme: “Conference 
on Engineering and Science — M.I.T.’s Salute 
to Oklahoma’s Golden Jubilee.” Speakers: 
President Killian; Deans E. P. Brooks, ’17, and 
George R. Harrison; Professors Warren K. 
Lewis, ’05, Robert R. Shrock, John G. Trump, 
°33, and Jerrold R. Zacharias. (For further in- 
formation, consult Barrett B. Russell, 3d, *43, 
E. I. du Pont de Nemours and Company, 1811 
South Baltimore Avenue, Tulsa 19, Okla.) 

February 16, 1957 — 10th M.LT. Alumni Regional 
Conference, Chicago, Ill. Speakers: President 
Killian; Deans E. P. Brooks, ’17, and Pietro 
Belluschi; Professors Walter G. Whitman, ’17, 
and John E. Arnold, ’40. (For further informa- 
tion, consult John R. Kirkpatrick, ’48, Arthur D. 
Little, Inc., 9 South Clinton Street, Chicago 6, 
Ill.) 

February 22-25, 1957 — “M.1.T. Week End in Ha- 
vana,” M.1.T. Club of Cuba. (For reservations, 
consult Antonio Helier Rodriguez, ’21, Con- 
cordia 61, Havana, Cuba.) 

March 14-16, 1957 — 9th Annual Fiesta, M.LT. 
Club of Mexico, Mexico City, D.F. (For reser- 
vations consult Clarence M. Cornish, ’24, Mar- 
garitas 139, Villa Obregon, Mexico 20, D.F., 
Mexico.) 

June 10, 1957 —23d Alumni Day, 1957, M.LT. 
Campus in Cambridge. 











this in relation to graduate education and to research. 
He has in the past few years made signal contributions 
to the freshman and sophomore teaching of physics at 
the Institute. With the science department heads and 
others who are working continually on the improvement 
of educational methods, Dean Bitter can be expected to 
make further outstanding contributions. 


Dr. Bitter came to M.1L.T. as a member of the teach- 
ing staff in 1934, and has been a full professor in the 
Physics Department since 1951. He is the son of the 
distinguished American artist, the late Karl Bitter. 
His wife, Ratan Devi, a singer, is well known in mu- 
sical circles for her interpretation of the music and 
spirit of India. 

Born in Weehawken, N.J., on July 22, 1902, Dr. Bit- 
ter attended Columbia University, where he was 
graduated in 1924 with the degree of bachelor of sci- 
ence. After further study, including a year in Berlin, 
he was awarded the Ph.D. degree by Columbia in 
1928. After two more years of study and research, in 
which he specialized in the theory of magnetism at 
Princeton University and California Institute of Tech- 
nology, he joined the staff of the Research Depart- 
ment of Westinghouse Electric Company. 

Dean and Mrs. Bitter make their home at 44 Gerry's 
Landing in Cambridge. 
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Promotions have recently been announced for: James G. Kelso (left) who leaves his post as placement officer to become execu- 
tive assistant to President Killian; Joe Jefferson (center) who becomes placement officer; and W. Van Alan Clark, Jr., ’42 (right) 
recently named assistant dean of the School of Industrial Management. 


Assistant Dean 


@ Appointment of Associate Professor William Van 
Alan Clark, Jr., 42, as Assistant Dean of the School 
of Industrial Management at the Institute was an- 
nounced this fall by Dean E. P. Brooks, 17. 

Dean Clark received his B.A. from Williams Col- 
lege in 1941 and his master’s degree in Business and 
Engineering Administration at M.I.T. in 1942. He 
served as gunnery and torpedo officer in the U.S. 
Navy from 1942 to 1946. He has been a member of 
the Faculty of M.I.T. since 1946, being first appointed 
as an instructor in the Department of Business and 
Engineering Administration. He became an assistant 
professor in 1947 and in 1953 was made an associate 
professor. 

In his new post, Dean Clark will continue as chair- 
man of the Undergraduate Committee of the School 
of Industrial Management and will assist the Dean in 
the development programs of the School. 

Dean Clark has been active in the Society for the 
Advancement of Management and the American Ma- 
terial Handling Society and is a director of a number 
of companies. He has taken active part in civic affairs 
in his home community of Lincoln, Mass. He and 
Mrs. Clark, the former Mary Harris, are the parents 
of five children. 


Placement Office 


® Consolidation of all M.I.T. placement activities in 
a single office was announced during the summer by 
Admiral Edward L. Cochrane, ’20, M.I.T. Vice-presi- 
dent for Industrial and Governmental Relations. 

Joe Jefferson, formerly Assistant Director of Stu- 
dent Aid, has been appointed placement officer in 
charge of the new office. He succeeds James G. Kelso 
who has been appointed executive assistant to Presi- 
dent Killian. Mrs. Evelyn B. Yates has been named 
associate placement officer, and Mrs. Mary D. Howe, 
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assistant placement officer. Mrs. Yates and Mrs. Howe 
have served with distinction in important posts in the 
Alumni Placement Office. 

“The purpose of the consolidated office,” said Ad- 
miral Cochrane, “is to give better continuity, from 
graduation to retirement, to our services in placement 
planning for M.I.T. men. The new consolidated office 
should also help M.LT. serve the interests of industry 
and government more effectively.” 

Student and alumni placement at M.I.T. were for- 
merly conducted in two separate offices under the di- 
rection of the late Nathaniel McL. Sage, 138, who 
until his death last May had served as both placement 
officer and director of the Office of Sponsored Re- 
search at M.L.T. 

Admiral Cochrane reported that for the first time 
the number of companies and governmental agencies 
that sent recruiting teams to M.I.T. last year ex- 
ceeded 800. 

Mr. Jefferson, the new placement officer, was born 
in New York and was graduated from Columbia Uni- 
versity in 1947. He served in the business training 
program of General Electric Company, was assistant 
director of the Ottilie Home for Children in Jamaica, 
N.Y., was director of the Big Brother Camp in New 
York, and then was a staff assistant of the College 
Entrance Examination Board in New York. He came 
to M.L.T. in 1954 as assistant to the Director of Ad- 
missions and became assistant director of student aid 
later that year. Mr. Jefferson and his wife, the former 
Miss Shirley Cushman of Auburn, Maine, live in Lex- 
ington. They have three children. 

Mrs. Yates, who is a native of Phillips, Maine, grew 
up in Berlin, N.H. A graduate of Wellesley College, 
she worked in the Placement Office there before be- 
coming alumni placement officer at M.I.T. in 1942. 

Mrs. Howe was born in Dorchester, Mass., and was 
educated in the Boston public schools. She took her 
A.B. and A.M. degrees at Radcliffe and has been as- 
sistant alumni placement officer at M.I.T. since 1954. 
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Twenty-five Years Ago This Month . . . 


@ Despite the ever-deepening effects of the great de- 
pression,* the Institute approached the Christmas 
season of 1931 heartened by the fiscal report of Treas- 
urer Everett Morss, ’85, covering 1930-1931, and the 
official registration figures of Registrar Joseph C. Mac- 
Kinnon, ’13, for 1931-1932. 

Mr. Morss reported that on the previous June 30 
the book values of the Institute’s “land, buildings, and 
equipment” and its “endowment funds” were re- 
corded, respectively, as being $14,682,737 and 
$33,821,588. Moreover, during 1930-1931 net income 
had passed the two and three-quarter million mark 
for the first time, being $2,880,131, while net expense 
had exceeded net income only by $37,907. 

Mr. MacKinnon’s census, made as of November 1, 
was equally reassuring in that he found the total stu- 
dent body to number 3,188, only 21 less than a year 
before. There was to be noted a welcome increase of 
49 (10 per cent) in the number of graduate students 
compared with November, 1930, but there was also 
ominous cause for concern because of a decrease of 
107 (14.7 per cent) in the number of entering fresh- 
men. There were only 630 entering as the Class of 
1935 compared with 737 who had started the year be- 
fore as the Class of 1934. 

. . . Answers received from 1,344 Alumni replying 
to a questionnaire addressed to approximately 2,500 
readers of The Review disclosed that their average 
salary was $7,073 and their average annual income 
from investments was $5,836. Of the 1,344 Alumni, 
654 (49 per cent) who were under 36 years of age re- 
ported a salary average of $4,001; 513 (37 per cent) 


* It was a time when notice was given in The Review's 
advertising columns that the 23 hotels comprising the United 
chain offered “room rates reduced 10% to 30%” and the Shelton 
in New York quoted “$4.00 per day double with bath”; when 
a “delightful cabin” to Europe on the S.S. Leviathan of the 
U.S. Lines, current queenship of the Atlantic, was open at 
“$122.50 (up) Tourist Class”; and when one could buy a 
tuxedo as low as $45 at the Coop, or an ordinary suit as low 
as $35! 



















M.1.T. Photo 


The George Eastman Research Laboratories (Building 6) under 
construction 25 years ago during the autumn of 1931. At the 
left: the recently completed Spectroscopic Laboratory, in its 
specifications so vibration-free “that a large metal mirror sus- 
pended at the end of a lever 35 feet long is not expected to 
quiver so much as one-25,000th of an inch.” At the upper 
right: the running track subsequently removed to the west of 
Massachusetts Avenue to make room for the Alumni Pool 
in 1940. 

















aged 36 to 55 reported $10,394; and 177 (14 per cent) 
aged over 55 reported $11,751. 

. . . Congratulations were being extended to Brad- 
ley Stoughton, 96, and Samuel G. Porter, 03, upon 
their elections to the presidencies of the American 
Electrochemical Society and the Engineering Insti- 
tute of Canada; and to two members of the Class of 
1916, Thomas D’A. Brophy and Robert E. Wilson, 
upon their becoming, respectively, vice-president of 
Kenyon and Eckhardt and a director of the Standard 
Oil Company of Indiana. 

. . . It was reported in The Review for December, 
1931, that “the new underpass is now nearing com- 
pletion at the juncture of Memorial Drive and Massa- 
chusetts Avenue.” 





Prize for Straight “‘A”’ 


@ A young Connecticut student, who was the only 
freshman to receive a straight “A” average at the In- 
stitute last year, received M.I.T.’s first Borden Fresh- 
man prize for scholarly achievement this fall. He is 
Hayward R. Alker, Jr., 59, of Greenwich, Conn., 
shown at the right, who was also the top student each 
of the three years he attended the Brunswick School 
in Greenwich. A letter man in baseball at Brunswick, 
he was also active in debating and a member of the 
Glee Club. 

The Borden Freshman Prize which Alker received 
is to be awarded annually at M.L.T. and is sponsored 
by the Borden Company Foundation “to emphasize 
the importance of good scholarship.” It was presented 
by Charles N. Satterfield, 43, Associate Professor of 
Chemical Engineering and chairman of the Faculty’s 
Freshman Advisory Council, at the first all-student 
convocation of the current year on September 26. 
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|| Season’s First Council Meeting 


| @ The 319th meeting of the Alumni Council (the first 
of the current school year) was held on the evening 
of Monday, October 29, at the M.I.T. Faculty Club 
in the Sloan Building. Theodore T. Miller, ’22, Presi- 
| dent of the Alumni Association, presided at this meet- 
ing which was attended by 161 members and guests. 
Each Council member was presented with a folder 
containing an advance copy of President Killian’s 
Annual Report to the Corporation, a report on the 
, Alumni Fund.Conference (summarized on pages 24 
and 25 of the November, 1956, issue of The Review), 
and a mimeographed roster of the proposed member- 
ship of the Alumni Council for the coming year. 

Items of business at this dinner meeting included 
a report by Edwin D. Ryer, ’20, chairman of the Com- 
mittee on Audit and Budget, that the Association’s 
accounts had been examined during the summer and 
the audit had been approved by his committee. 
Avery H. Stanton, ’25, chairman of the Alumni Fund 
Board, reported on the Alumni Fund Conference 
held at M.I.T. on September 7 and 8, and expressed 
the hope that this year the Council would be the first 
alumni group to obtain 100 per cent participation in 
the Alumni Fund. 

As Secretary-Treasurer of the Association, Donald 
P. Severance, ’38, reported that nine changes in class 
affiliation had recently been approved; that since 
June 15, visits to 30 M.I.T. Clubs have been made by 
17 members of the M.I.T. staff and officers of the 
Alumni Association; that the Association’s budget for 
the fiscal year 1955-1956 was $67,053 and that in- 
come from The Review was sufficient to cover a 
deficit of $1,619, turn over $5,000 to the Alumni 
Fund, and add an additional amount to the Alumni 
Reserve Fund; that net cost to the Alumni Associa- 
tion for the 1956 Alumni Day was $3,866.71 com- 
pared to $3,524 in 1955 and $5,140 in 1954. Mr. 
Severance also submitted for vote of the Council the 
names of Class Representatives, Club Representa- 
tives, and new Associates to serve on the Council, 
and personnel of a committee on observance of the 
Institute’s 100th anniversary. He also submitted 
names of 30 new nominations and 20 renominations 
of Alumni to serve on Visiting Committees. In accept- 
ing the Secretary’s report, all committee personnel 
were elected for the specified terms of office by the 
Council. 

Ernest C. Crocker, ’14, presented the report of the 
Committee on Resolutions for the late Chester A. 
Corney, ’14, a former member of the Council, which 
report was accepted by a silent rising vote. 

President Miller forecast that more and more Tech- 
nology Alumni would have an opportunity to partici- 
pate in worth-while projects of the Association, some 
of direct benefit to the Institute and the Association 
and others on a scale transcending M.I.T. He ex- 
pressed the hope that the Alumni Council would be- 
come increasingly a Council of action and stated that 
Council members would soon see, initiated in the 
Cambridge area, some of the projects being encour- 
aged in areas where there are M.I.T. Clubs. At the 
conclusion of these remarks, President Miller called 


(Concluded on page 116) 
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Clifford M. Witcher: 1914-1956 


® Clifford M. Witcher, Director of the Sensory Aids 
Project of the Research Laboratory of Electronics, 
died at his home in Belmont, Mass., on October 6. He 
was 42 years old. Dr. Witcher, blind since infancy 
and long a devoted research scientist working on aids 
for the blind, had just completed his latest invention, 
an electronic Audible Vision Probe. The first 50 
probes were recently manufactured and delivered to 
the American Foundation for the Blind in New York 
for distribution and testing. The light-sensitive probe, 
of fountain-pen size, generates to a hearing-aid type 
earphone a tone which varies in pitch with the de- 
gree of light and shade encountered by the instru- 
ment. This device, which is as effective for reading 
electrical meters or operating switchboards as for lo- 
cating doors and windows or determining margins 
and letterheads on stationery, was perfected by Dr. 
Witcher during three of his five years on the M.LT. 
research staff. 

A native of Atlanta, Georgia, Dr. Witcher earned 
the degrees of bachelor of science at Georgia Insti- 
tute of Technology, master of arts at Emory Univer- 
sity, and doctor of philosophy at Columbia Univer- 
sity. Before his M.I.T. appointment, he conducted 
radar research at the Bell Telephone Laboratories 
from 1943-1946, sensory aid research for the Haskins 
Laboratories from 1946-1947, and general research 
on appliances for the blind for the American Founda- 
tion for the Blind from 1947-1951. In addition to his 
“Symposium on Blindness,” Dr. Witcher was the 
author of numerous technical articles and papers. 


Choral Society Scores European Success 


@ The M.L.T. Choral Society stormed the bastions of 
great music in Germany this summer, and ovations 
were almost universal. There were some catcalls too, 
and the 62 singers are still laughing about this. 

According to Billy H. Burdine, 52, President of 
the Society, the one time during the 21 day tour 
when the audience did not respond to a concert 
with unanimous acclaim was at the Festival of 
Contemporary Music at Darmstadt, which happens 
to be the location of a summer school of extreme 
musical modernists. 

Now Stravinsky is generally regarded as about 
as modern as any composer. His “Mass,” which the 
M.L.T. singers presented at Darmstadt, was written 
only eight years ago. But a few young composers 
and students in the audience — members of the 
extreme 12-tone school of modern composition and 
in violent disagreement with Stravinsky — began 
hooting and whistling as soon as the “Mass” had 
been concluded. 

The rest of the audience and the Darmstadt press 
were very indignant about this discourteous demon- 
stration. The touring group from M.I.T. thought it 
was funny. 

But to most Germans, to whom Haydn and Mozart 
are almost sacred, the Choral Society sang Mozart 
and Haydn, as well as Stravinsky and Honegger, 
with great musicianship. 

(Continued on page 108) 
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individuals Noteworthy 


@ Featured in the autumn news have been the 21 pro- 
motions, elections, or appointments cited below: 

Henry R. Kurth, ’21, as Vice-president, Boston Edi- 
son Company . . . Bernard L. Chapin, ’23, as Presi- 
dent, New England Carbide Tool Company, Inc. . . . 
Walter F. Munford, ’23, as Assistant Executive Vice- 
president, United States Steel Corporation; 

James H. Doolittle, ’23, as chairman, National Ad- 
visory Committee for Aeronautics (succeeding Jerome 
C. Hunsaker, ’12, who served as chairman 1941-1956) 
. . . Antonio Rosado, Jr., ’24, as President, Cuban 
Telephone Company . . . Marshall N. Waterman, ’24, 
as President, Illuminating Engineering Society; 

Bernard E. Groenewold, ’25, as President, Explora- 
tion Drilling and Oil Company, Tulsa, Okla. . 
Arthur J. Connell, ’27, as Vice-president, Stone and 
Webster Engineering Corporation . . . José D. 
Dominguéz, ’27, as President, Puerto Rico Telephone 
Company; 

Joseph K. Roberts, ’28, as Vice-president in Charge 
of Research and Development, Standard Oil Com- 
pany of Indiana . . . Bruce E. Sherrill, ’28, as Presi- 
dent, Daugherty Company, Inc., Youngstown, Ohio 
. . . Allan Intriligator, ’30, as President, Mandel 
Brothers, Chicago; 

Joseph R. Stevens, ’30, as Executive Vice-president, 
J. T. Baker Chemical Company . . . Robert C. Gun- 
ness, 34, as Executive Vice-president, Standard Oil 
Company of Indiana . . . W. Gardner Barker, ’37, as 
Vice-president, Thomas J. Lipton, Inc.; 

Edward C. Peterson, ’37, as Vice-president, Rolling 
Mill Equipment Division, Birdsboro Steel Foundry 
and Machine Company . . . Nicholas H. Wheless, 
Jr., ’38, as President, Wheless Drilling Company, 
Shreveport, La... . Thomas F. Creamer, ’40, as Vice- 
president, The First National City Bank of New York; 

Howard O. McMahon, °41, as Vice-president, 
Arthur D. Little, Inc. . . . George J. Schwartz, ’42, 
as Vice-president and General Manager, Doelcam Di- 
vision, Minneapolis-Honeywell Regulator Company 
. . . Dr. James M. Faulkner, Institute Medical Di- 
rector, as a member of the National Board of Medical 
Examiners. 


@ Special honors came these past months to William 
Shockley, ’36 (see page 83) and the 11 other Alumni 
enumerated below: 

To Donald W. Douglas, ’14, the 1956 annual award 
of the National Defense Transportation Association 
to “the person who has made the most outstanding 
contribution to military transportation in the preced- 
ing year” . . . Kenneth E. Bell, 17, the Order of 
Cedars, Officer Grade, by the Government of Leba- 
non . . . Barnett F. Dodge, ’17, an honorary doc- 
torate of science, by Worcester Polytechnic Institute; 

To Walter J. Hamburger, ’21, the Olney Medal, by 
the American Association of Textile Chemists and 
Colorists, awarded annually “to a citizen of the United 
States, for outstanding achievement in the field of tex- 
tile chemistry, including the development of chemical 
agents or chemical processes used in the manufacture 
of textiles, or methods for their evaluation” . 
Frederick S. Blackall, Jr., ’22, the Howard Coonley 
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M.1.T. Photo 
In addition to President and Mrs. Killian, those at the chris- 
tening of the new shell included (left to right): Carl A. Boe- 
decker, ’58, Frank J, Bielsik, ’58, William C. Bowman, ’57, 
Irving L. Weinman, °59, Paul H. Rothschild, ’58, Jack R. 
L’Hommedieu, ’57, William N. Latham, ’58, Walter W. Wiech- 
mann, ’58, and H. Richard Blieden, ’57. 


“The Liz” 


@ A new Technology racing shell was launched in 
the Charles River after christening ceremonies at the 
Tech Boathouse on October 18. The new shell comes 
to the M.I.T. crew as a result of literary efforts ex- 
hibited by James R. Killian, Jr., 26, President. As a 
result of an article in LIFE magazine last spring, Dr. 
Killian received a check which he promptly turned 
over to the M.I.T. Athletic Association. 

In accepting the check on behalf of the Athletic 
Association, M.I.T. Athletic Director Richard L. 
Balch stated: 

“The M.LT.A.A. decided to use it for an eight- 
oared crew shell. It will be named in honor of the 
president's wife, Mrs. Elizabeth Parks Killian.” 

After appropriate christening ceremonies by Presi- 
dent Killian, the new shell which has been nicknamed 
“The Liz” (as can probably be seen on the illustration 
above) was launched about sunset on October 18. 





Medal, by the American Standards Association . . . 
Oscar H. Horovitz, ‘22, his 22d prize won in national 
or international cinema competitions, for his Belo 
Horizonte, selected as one of the best 10 amateur 
films in the 1956 International Cinema Competition; 

To Samuel I. Zack, ’22, the James Laurie Prize, by 
the American Society of Civil Engineers . . . John 
E. Burchard, ’23, an honorary doctorate of architec- 
ture, by the University of Michigan . . . Frederick 
E. Terman, ’24, its first Member-for-Life Medal, by 
the American Institute of Electrical Engineers . . . 
Clarence Renshaw, Jr., °32, a second Legion of Merit 
Medal with Oak Leaf Cluster; 

To William A. Baker, ’34, for being naval architect 
of the second Mayflower —the historically accurate 
full-scale replica of its Seventeenth Century predeces- 
sor — now fitting-out at the Stuart Upham shipyards 
of Brixham, England, from whence it is destined to 
sail next April on a two-months’ maiden voyage to its 
permanent home port in the United States. 
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Regional Fund Director 


@ The appointment of Joseph E. Conrad to be Re- 
gional Director of the Alumni Fund at the Institute 
was recently announced by Avery H. Stanton, 25, 
chairman of the Alumni Fund Board. 

Mr. Stanton explained that in this new assignment 
Mr. Conrad will assist Henry B. Kane, '24, Director 
of the Alumni Fund, in developing a regional organi- 
zation to supplement the long-standing class organiza- 
tions for reaching M.I.T. Alumni in behalf of the 
Fund. 

“We are confident that this broadened activity in 
the M.I.T. Alumni Fund headquarters will make pos- 
sible still further increases in the Fund’s effectiveness 
in the coming years,” Mr. Stanton said in making the 
announcement. He pointed out that M.LT.’s Alumni 
Fund, which last year received contributions of over 
$576,000, is now the seventh largest Alumni Fund in 
the United States. 

Mr. Conrad attended the public schools of Middle- 
town, Ohio, and is a graduate in business administra- 
tion from the Ohio State University (1952) where he 
was a member of Phi Delta Theta fraternity. 

After his graduation in 1952, Mr. Conrad became 
field secretary of the Ohio State University Alumni 
Association. He was appointed executive secretary of 
the M.LT. Club of New York in March, 1955, and in 
this capacity he had principal responsibility for 
organizing the Club’s new permanent quarters in the 


Hotel Chatham. 


M.I.T. Television Director 


@ Appointment of Volta Torrey, former editor of 
Popular Science Monthly, as director of television for 
M.LT., was announced recently by Francis E. Wylie, 
Director of Public Relations. Mr. Torrey will have 
charge of M.I.T. programs, such as “The Science Re- 
porter,” on WGBH-TV and other Institute activities 
in television, radio, and motion pictures. 

Former president of the National Association of 
Science Writers and a member of the Aviation Writers 
Association, Mr. Torrey has written extensively for 
newspapers and magazines, has covered many events, 
such as the Bikini and Las Vegas atomic bomb tests, 
and helped prepare the report of the U.S. Strategic 
Bombing Survey. He has taught science writing and 
magazine editing at New York University. 

A native of Eddyville, lowa, Mr. Torrey is a grad- 
uate of the University of Nebraska and did graduate 
work at the University of Chicago. He was a Nieman 
fellow at Harvard University in 1939-1940. 

Mr. Torrey served as assistant telegraph editor of 
the Chicago Tribune, night editor and Sunday editor 
of the Omaha World-Tribune, copyreader for the New 
York Herald-Tribune, news review editor of the Asso- 
ciated Press, and assistant managing editor of PM. 

In 1945 Mr. Torrey went to Popular Science as an 
associate editor and became managing editor in 1946 
and editor in 1951, serving in that capacity until 
recently. He has been a contributor to Nation’s Busi- 
ness, Physics Today, This week, and other periodicals. 


VISITING COMMITTEE REPORTS ON ... 


Mechanical Engineering 


@ Members of the Visiting Committee on the Depart- 
ment of Mechanical Engineering® met on December 
12, 1955, in the Edward F. Miller Room at the Insti- 
tute with: James R. Killian, Jr., 26, President; Julius 
A. Stratton, ‘23, and Edward L. Cochrane, ’20, Vice- 
presidents; C. Richard Soderberg, ‘20, Dean; and Pro- 
fessor Jacob P. Den Hartog. Unfortunately, Lewis K. 
Sillcox and Max L. Waterman, 13, were unable to at- 
tend this session which devoted its primary attention 
to the teaching and research activities in the field of 
power. During the morning session, members of the 
Committee heard presentations by members of the 
Department of Mechanical Engineering and visited 
laboratories. 

Although Mechanical Engineering remains the sec- 
ond largest Department at M.I.T., freshman enroll- 
ment for the year 1955-1956 was down by 10 per cent, 
despite continuing urgent need for well-trained me- 
chanical engineers. The Committee encourages efforts 
to increase undergraduate enrollment in the Depart- 
ment. 

In discussing the curriculum for Course II, opinion 
appeared unanimous that the focus of the educational 
program should be on the needs several years hence 


(Continued on page 102) 


*Members of this Committee for 1955-56 were: Walter J. 
Beadle, ’17, chairman; Redfield Proctor, '02, Max L. Water- 
man, 13, Charles A. Chayne, 19, George H. Burt, ’20, Herbert 
G. Fales, ’20, John F. Hennessy, ’24, Jess H. Davis, Lewis K. 
Silleox, and Glen B. Warren. 
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Metallurgy 


® Satisfaction with the Department's operations and 
objectives was expressed by members of the Visiting 
Committee on the Department of Metallurgy® who 
met at the Given Room in the Metals Processing Lab- 
oratory on December 6, 1955. Present at this meeting 
were: Irving W. Wilson, ’11, chairman, Walter F. 
Munford, ’23, Walter Crafts, '26, Charles B. Sawyer, 
‘17, and George Roberts of the Committee, as well as 
Professors John Wulff, Morris Cohen, ’33, Frederick 
H. Norton, °18, John T. Norton, °18, Antoine M. 
Gaudin, and John Chipman. 

A review of the undergraduate curriculum was the 
major purpose of the meeting, and by way of prepara- 
tion for this review, Professor Wulff discussed the 
necessity for attracting more students to Metallurgy. 
To accommodate such students, a flexible curriculum 
is required and one to which the student from other 
courses or colleges can transfer without major pen- 
alty or loss of time. It was pointed out that there 
might be a real danger of attracting a larger number 
of students than the Department is able to accommo- 
date and that a modest increase to not more than 
double the present undergraduate enrollment would 
seem most desirable. 

(Continued on page 102) 


*Members of this Committee for 1955-1956 were: Irving 
W. Wilson, ’11, chairman, Max L. Waterman, '13, Charles B. 
Sawyer, °17, Howard H. McClintic, 19, Walter F. Munford, 
23, Walter Crafts, ’26, Edgar C. Bain, Charles R. Cox, and 
George Roberts. 
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Soil Mechanics Lecturer 


@ Karl Terzaghi, international authority on soil me- 
chanics, has been appointed lecturer and research 
consultant in soil mechanics for the current academic 
year at the Institute, according to an announcement 
by C. Richard Soderberg, ’20, Dean of the School of 
Engineering at M.I.T. In making this announcement, 
Dean Soderberg said: 

“Dr. Terzaghi is one of the great pioneers in civil 
engineering, and although he will be at M.I.T. on a 
limited basis only, I am sure his presence here will 
be an inspiration to students and staff alike.” 

Professor emeritus of the practice of civil engineer- 
ing at Harvard, Dr. Terzaghi is the founder of the 
modern science of soil mechanics, a field of great 
importance to foundation engineering. He is presi- 
dent of the International Conference on Soil Me- 
chanics and Foundation Engineering. 

Dr. Terzaghi previously taught at M.I.T. (from 
1925-1929) as a special lecturer in soil mechanics, 
and as associate professor of foundation engineering. 
At M.I.T. he developed the first courses in soil me- 
chanics to be given in the United States. Today soil 
mechanics has become basic to civil engineering. 

Dr. Terzaghi has received numerous awards and 
prizes. These include three awards of the Norman 
Medal (American Society of Civil Engineers); the 
Desmond Fitzgerald Medal and the Clemens Herschel 
Award of the Boston Society of Civil Engineers; the 
Brown Medal of the Franklin Institute; and the New 
England Award of the Engineering Societies of New 
England. 

Born in Prague, Czechoslovakia, on October 2, 
1883, Dr. Terzaghi was graduated from the Tech- 
nische Hochschule at Graz, Austria, in 1904, and in 
1911, received a doctor's degree in civil engineering. 

From 1906-1914, he was employed in various ca- 
pacities on projects in Austria, the Balkans, and 
northern Russia. In 1912-1913, he traveled through 
the western part of the United States working on 
important projects of the U.S. Reclamation Bureau. 
After two years in the Austrian Army in World War I, 
he became professor of foundation engineering at 
the Turkish Engineering University. 

In 1918, he transferred to Robert College in Istan- 
bul as acting head of the Department of Civil Engi- 
neering. During the period from 1916-1924, he acted 
as consulting engineer on various difficult founda- 
tions and water supply projects. From 1925-1929, he 
was on the Faculty at M.LT. 

He then served as a professor at the Technische 
Hochschule in Vienna from 1929 to 1938, During 
these years he was a consultant on a hydroelectric 
development in northern Russia, various irrigation 
projects in Central Asia, on rock-fill dams in Algiers, 
and on numerous other structures in the Eastern 
Hemisphere. 

Harvard University invited Dr. Terzaghi to lecture 
on soil mechanics in 1936. In 19388 he became a lec- 
turer in the Harvard Graduate School of Engineer- 
ing, and in 1947 was appointed professor of the 
practice of civil engineering. He has also served as 
lecturer and research consultant at the University of 
Illinois. 
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Wreck Brunswick Hotel 





® Technology Alumni who vividly remember “When 
M.I.T. Was ‘Boston Tech’ ” will be interested to learn 
that the Brunswick Hotel is soon to be torn down to 
make room for a $4,000,000 office building at Boyls- 
ton and Clarendon Street, in Boston. The Brunswick 
Hotel, built in 1874, was host to many celebrities, in- 
cluding Longfellow, Emerson, Mark Twain, and 
Presidents Grant, Cleveland, Arthur, and Garfield. 

The Brunswick Hotel was opposite the original 
William Barton Rogers Building whose classrooms 
were first opened for use in February, 1866, although 
it was not until September, 1866, that the Rogers 
Building was in full use. The original Rogers Build- 
ing was torn down in 1939 to make way for the office 
building of the New England Mutual Life Insurance 
Company. 

Many Technology Alumni were well acquainted 
with the Brunswick Hotel, where chapel was held in 
earlier days of the Institute’s history. In recent years 
the Brunswick had lost much of its former splendor. 
During World War II it was used by the U.S. Coast 
Guard as a receiving station. 


To Study Structural Panels 


@ Inauguration of a one-year study of structural 
sandwich panels, laminated components which are 
being used increasingly in building, is being under- 
taken by the Institute. The study has been made pos- 
sible by a grant-in-aid from the Market Development 
Department of the Plastics Division of the Monsanto 
Chemical Company, which also supported a recent 
study at M.I.T. of the uses of plastics in building. An 
outgrowth of that program was a plastic house 
which Monsanto will erect at Disneyland. 

Plastic sandwich panels will be used in this house, 
but sandwich panels of many types are now being 
manufactured and the purpose of the new study will 
be to compile information concerning their costs, 
characteristics and possible uses for the building in- 
dustry. A sandwich panel is usually made of two thin 
strong faces and a low density core, which may be of 
plastic, plywood, metal, impregnated paper, or other 
materials. 

A significant portion of the study will be devoted 
to the development and presentation of creative ideas 
for architectural applications. Richard W. Hamilton, 
‘50, research associate in the M.L.T. Department of 
Architecture, who will be in charge of the study, 
commented on this new program as follows: 

The lack of design and engineering information on 
sandwich panels for architects and designers is a serious 
gap in the literature of the building field. The characteris- 
tics of sandwich panels, such as strength, | ghtness, ri- 
gidity and uniformity, make them an increasingly impor- 
tant contender with the more traditional materials be- 
cause of the sh'fting emphasis of construction to prefab- 
rication. A wide variety of qualties in the basic materials 
enables a sandwich panel to meet many requirements but 
also presents new problems of design. 

Manufacturers of sandwich panels will be invited 
to participate in the program in two ways: (1) by 
appearing in a series of conferences to be held at 
M.I1.T.; and (2) by furnishing materials. 
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by JOSEPH J. SNYDER 


| N his report to the Corporation, Joseph J. Snyder, 
2-44, Treasurer of the Institute, contrasted the 
academic operations at M.I.T. during the fiscal year 
ended June 30, 1956, by pointing out that the total 
operations were $17,099,000 as compared with 
| $14,813,000 in the preceding year. 

Academic expenses for the year under review re- 
flected primarily increased Faculty salaries and 
compensation to Institute employees, along with 
increased departmental expenses for teaching and 
research. The increase in salaries and wages was met 
in part by a special distribution set aside a year ago 
from unallocated investment income. Gifts and other 
receipts and tuition income supplied a substantial 
proportion of the additional income required for the 
programs of the academic departments. 

Sponsored research continued during the year as 
an important and growing responsibility of the Insti- 
tute, and the financial volume of activity exceeded 
the level of the highest year during World War II. 
Many sponsored research projects are closely inte- 
grated with the teaching programs of the Depart- 
ments and contribute very materially to academic 
operations, particularly to the strength of the Gradu- 
ate School. A substantial proportion of the Institute’s 
general administration, and plant operating expense 









F. S. Lincoln, ’22 

































Treasurers Annual Report 


is made up of indirect expenses of activities required 
by the sponsored research program. 

Gifts for the year exceeded the peak year during 
the great Development Program, with 1955-1956 at 
$10,387,000 compared to $9,145,000 in 1950-1951. 

Gifts for endowment were higher than in any year 
since the end of World War II, with $1,360,000 re- 
ceived from the Ford Foundation for Faculty sal- 
aries. Endowment funds of $500,000 for research 
included $200,000 as an anonymous gift, and $300,- 
000 from the estate of Edith Carson Wilder. Under- 
graduate scholarships were endowed with total gifts 
of $433,000. Principal donors were the estate of 
Katherine Noble; the family of W. Danforth Comp- 
ton, ’47, in his memory; Mrs. Marie G. Dennett for 
the Carl Pullen Dennett Fund; Godfrey L. Cabot, 
Inc., for the Cabot Endowed Scholarships; Paul W. 
Litchfield, 96, for the Litchfield Fund; Merrill, 
Lynch, Pierce, Fenner and Beane for the Charles E. 
Merrill Fund; Transoceanic Marine, Inc., for the 
Niarchos Merchant Seamen Memorial; Redfield Proc- 
tor, ‘02, for the Vermont Scholarships; and the Boston 
Stein Club for the New England Scholarships. 

In the gifts received for buildings, major support 
to the Compton Laboratories and the nuclear reactor 
was provided by Irenee du Pont, ‘97, Mr. and Mrs. 
Alfred P. Sloan, Jr., 95, the Edwin Sibley Webster 
Foundation, the Rockefeller Foundation, and John L. 
Pratt. Alvan T. Fuller contributed generously toward 
the organ for the Kresge Auditorium. 

Invested gifts for current use included the bequest 
of David F. du Pont, ’56, of $1,006,000 for athletic 
facilities, the Alumni Fund of $355,000 and $220,000 
from Alumni credited directly to specified purposes, 
and $430,000 as an expendable capital fund supplied 
by the Ford Foundation for professorships in eco- 
nomics. 

The Sloan Foundation and the Ford Foundation 
made very large contributions for the continuation 
of programs financed by annual grants over a period 
of years. 

During the fiscal year 1956 endowment funds in- 
creased from $48,056,000 to $51,084,000 and total 
funds increased from $73,833,000 to $82,679,000. 
Total endowment funds at the year end included 
as new endowment resources $1,692,000 for Faculty 
salaries, $660,000 for departments and research, and 
$433,000 for undergraduate scholarships. The in- 
crease of $3,028,000 for endowment contrasts with 
the increase of $5,818,000 in other funds, largely ex- 
pendable for current purposes. Funds for additions 
to the academic plant, for student athletic programs, 
for the funding of Faculty tenure salaries and other 
expenses now met with current revenues, and for the 
support of the academic departments, together with 
(Concluded on page 118) 
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M.1.T. Graduate Program at Oak Ridge 


At the “campus away from campus”’ graduate students from 
many courses are attracted to a program of professional 
study dealing with peaceful applications of atomic energy 


N ESTLED in the rolling, green hills of Tennessee, be- 
tween the Great Smoky Mountains and the Cumber- 
land Plateau, is Oak Ridge, one of the most famous 
research, development, and production areas under 
the authority of the Atomic Energy Commission. Al- 
though only 14 years old, this bustling, vital com- 
munity plays an important role both in harnessing 
the atom for peaceful application and in supplying 
the atomic-weapon arsenal. It contains one of the 
highest concentrations of engineers and scientists in 
the South. 

Recognizing the opportunities, both technical and 
financial, that would be afforded to graduate students 
by on-the-job learning and experience in the rela- 
tively new field of atomic energy, M.E.T. established 
the Engineering Practice School at Oak Ridge for its 
graduate students in 1948. In its eight years of opera- 
tion, the School has become an integral part of the 
Oak Ridge industrial complex. Each year it graduates 
all types of scientists and engineers, most of whom 
will put their atomic “know-how” to work to further 
the basic and technological advances in this rapidly 
growing field. This “campus away from campus” en- 


Chemical engineers David H. 
Klipstein, 56, and Anthony J. 
Diglio, ’55, are shown making 
experimental pressure drop 
measurements for gas-liquid, 
two-phase flow. The data 
taken here should be useful 
in the design of gas-let-down 
systems in homogeneous re- 
actors’ facilities. 
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by ROBERT C. REID and J. EDWARD VIVIAN 


tails, in the administrative sense, one semester, which 
is comprised of three courses in nuclear engineering, 
all of which are graduate courses with 16 units of 
credit per course. 

Students attending the Practice School work in the 
three plant areas. The Gaseous Diffusion Plant, or 
K-25, produces uranium enriched in the fissionable 
isotope U*** by diffusion of a mixture of uranium-238 
hexafluoride and uranium-235 hexafluoride through 
special tubular barriers. By the very nature of the 
process, the problems done at this plant have been 
unique. They have varied in scope from a statistical 
evaluation of barrier quality to chemical engineering 
production studies on uranium decontamination and 
recovery. 

Very little can be said here concerning the student 
problems at the Y-12 Plant, since the nature of the 
operations is still highly classified. 

The Oak Ridge National Laboratory, or -X-10, is 
primarily a research and development division and 
the Practice School has completed many excellent 
problems at this busy center. Physicists and nuclear 
engineers coming to the Practice School can look for- 
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A This drawing shows a high-temperature, gas-cooled fuel- 
element test facility for the Oak Ridge reactor. This test loop 
was designed by four students for one two-week problem. 


Vv Physicists Albert D. Rossin, ’55, and Floro D. Miraldi, ’53 
are shown testing a novel leak system for mass spectrometers 
designed by Practice School students at Oak Ridge. 








































ward to grappling with many problems in their field, 
as there are three reactors in operation and another 
under construction. In fact, a recent problem assign- 
ment dealt with drilling a four-inch core hole through 
the concrete shield of the O.R.N.L. graphite reactor. 
A typical problem in the Practice School program, it 
involved mechanical engineering aspects of core drill- 
ing, core testing, and data evaluation of concrete that 
has been under constant irradiation for over 10 years. 
For nuclear engineers, electrical engineers, and physi- 
cists it involved the challenging problems of meas- 
uring neutron spectrums and gamma rays after 
attenuation in concrete. The results of this study 
should aid in clarifying the theory of shielding in 
cubical reactors. In addition, facilities and problems 
are available at X-10 to metallurgists, ceramists, 
chemists, chemical engineers, and other technically 
trained personnel. The conclusion to be emphasized, 
however, is that, at Oak Ridge, the students meet and 
work with scientists and engineers of all types, from 
embryologists to sanitary engineers. No other field has 
required so many different scientific and engineering 
talents as atomic energy. 


Education at the Practice School 


The Oak Ridge Engineering Practice School has 
specialized in the unusual — unusual in the sense that 
the application of theory is new to most students. 
Every new problem—and new problems are as- 
signed about every two to three weeks — is presented 
as a challenge to the ability of the student. By arous- 
ing students to meet these new challenges, the Prac- 
tice School has stimulated creativeness and fostered 
the sense of achievement that accompanies the suc- 
cessful completion of any problem. 

Practice School problems, suggested largely by the 
plant scientists and engineers, are assigned to groups 
of students only after it has been carefully ascer- 
tained that the problems will be educational and the 
results will be of value to the plant. A plant consultant 
is designated for every problem, so that although a 
student is directly responsible to the resident Practice 
School staff, he has direct liaison with the plant 
through the consultant, who has a real interest in see- 
ing that the best job is accomplished in the least 
amount of time. When each group project is termi- 
nated, a report is prepared which is thoroughly 
checked and which is usually revised several times 
before the finished report is distributed to plant per- 
sonnel. The knowledge that his signed report will be 
distributed to plant personnel for study, plus the con- 
siderable interest he takes in his work, encourages 
the student to his best efforts. 

The opportunity to participate in solving some of 
the problems of concern to plant personnel motivates 
the student in accomplishing a great deal of good 
work in a surprisingly short time. This attitude pro- 
vides the key to Practice School operations. 

Union Carbide Nuclear Company, prime contractor 
to the Atomic Energy Commission in the Oak Ridge 
area, has subcontracted to M.I.T. for the establish- 
ment of the School and has provided the School with 
a medium-sized building which contains offices, class- 
rooms, library, drafting room, and a fully equipped 
machine shop. An operating budget is provided to 











As a recent problem, the Practice School, in conjunction ® 
with the Applied Physics Division of O.R.N.L., drilled a core 
hole through the concrete shield of the O.R.N.L. graphite 
reactor. Shown at the right is mechanical engineer, Dennis W. 
Vroom, ’56, cleaning the core drill after one of the drillings. 


maintain the station, to purchase necessary experi- 
mental equipment and office supplies, and, upon the 
recommendation of M.I.T., to pay each student $200 
a month for the period during which he is enrolled at 
the School. The student is, therefore, an employee of 
Union Carbide Nuclear Company during his period 
of enrollment, and may participate in the company 
benefit plans for which he is eligible. 

The enrollment at the Practice School is limited to 
30, and a heterogeneous class is encouraged because 
many of the plant problems require teams of scientists 
and engineers with different backgrounds and train- 
ing. 

Even though the plant areas are closed to the pub- 
lic and travel from one plant or section of a plant to 
another requires a “need-to-know” priority, the stu- 
dents are granted a three-plant badge which puts 
them in the select group that may enter all three 
plants. This freedom is highly respected by M.L.T.., 
and to date no security violations have been incurred. 
Although their interplant travel is confined to the 
need-to-know visits, in the one semester spent at the 


W Chemical engineers, James F. Nichols, ’56, and Dean T. 
Morgan, a graduate student, are shown preparing uranium 
nitrate feed solutions for extraction efficiency experiments. 
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School, the students will do problems in all three 
areas. Thus they will become acquainted with the 
operations in each area. In addition, they receive 
complete tours through almost all of the facilities in 
each area. The student who intends to stay with the 
expanding field of atomic energy is thus provided 
with an unexcelled opportunity to survey the atomic 
energy field. 


Student Assignments 


The students’ work at the plant begins with an in- 
doctrination into security, followed by introductory 
field trips to the three plants. The students are then 
split into groups and assigned problems. Since nor- 
mally each problem will last from two to three weeks, 
in one semester some seven to eight different prob- 
lems will be assigned to each student. 

The selection and assignment of the problems are 
the responsibility of the Practice School staff. The se- 
lection of a problem is usually accomplished by con- 
ferences of the School staff with the plant men, and 
the request for a test or investigation frequently 
originates directly with the plant supervisors or labo- 
ratory heads. The assignments are always chosen 
with the approval of the superintendent whose divi- 
sion is most interested in the results to be obtained. 
The assignment is then presented to a section of the 
student group in the form of a memorandum outlin- 


ing the general problem and the type of information 
desired. The size of the section and the time allotted 
vary with the magnitude and scope of the assignment; 
for example, two men may work on a limited research 
problem for one week, or 10 men may be engaged in 
a comprehensive design and development project for 
a month. 

In no case is only one man assigned to a problem, 
for co-operative team effort is one of the factors 
stressed at the Practice School. In sections of three or 
more men, one man is appointed a group leader. He 
is responsible for co-ordinating the work and seeing 
that the assignment is completed on schedule. The 
responsibility of being a group leader is rotated 
among the men. 

Each group has the responsibility for the solution 
of its assigned problem. The first step in the solution 
of the problem is to become acquainted with the 
existing theory, operations, and equipment involved. 
The group must then determine the phase of the 
problem to which the investigation will be confined. 
This may be accomplished by conferring with the 
plant men for their ideas and by consulting the litera- 
ture, including plant reports, to determine what in- 
formation is already available. Once the specific 
problem has been defined, it must be analyzed to 
determine the experimental data needed, the test 


(Continued on page 120) 


To aid in designing better equipment, mechanical engineer George W. Bond, Jr., a graduate student, is shown measuring 
radial and tangential strains while flexing a large bellows. 





THE TECHNOLOGY REVIEW 





be 
fe 
lis 
ise 


ab 


be 








For Youths of Exceptional Promise 


Memorial for Technology Alumnus established to offer 
encouragement to young men showing outstanding 
promise of a successful career in field of metallurgy 


= Robert Lansing Hardy gold medal has recently 
been established to recognize and encourage the pro- 
fessional development of young men in the early 
years of their careers. The award has been estab- 
lished to take note of young men of exceptional prom- 
ise, rather than to acclaim achievement of persons 
already established in their respective fields of en- 
deavor. With this objective in mind, the medal is to 
be awarded annually to a medalist who has not yet 
reached his 30th birthday before the end of the cal- 
endar year during which selection of the recipient is 
made. The American Institute of Mining, Metallurgi- 
cal and Petroleum Engineers will administer this per- 
manent award which is made possible by a fund 
which now amounts to $5,000. 

In making the award in the field of metallurgy, the 
medal gives emphasis to a field of engineering in 
which Robert L. Hardy, ’53, was especially interested 
and professionally active. By stipulating that the 
award be made to a young metallurgist of exceptional 
promise, the medal is intended to stimulate in others 
the personal characteristics of enthusiastic anticipa- 
tion of a better life through professional attainments, 
for which Mr. Hardy was clearly and widely recog- 
nized when his career was prematurely ended. 

The award is to be made by the American Institute 
of Mining, Metallurgical and Petroleum Engineers. 
Candidates for the medal are to be selected from 
those working in the broad field of metallurgy, in- 
cluding mineral beneficiation; extractive, physical, or 
adaptive metallurgy; and metal processing. 

A principal objective of the award is to provide 
substantial encouragement to young professional 
workers, in their twenties, in the broad field of metal- 
lurgy, and to do so at a propitious time in their 
career. In keeping with this aim, it is planned that the 
award be announced in December of each year, and 
that the medal be awarded at a meeting of the local 
section of the American Institute of Mining, Metal- 
lurgical and Petroleum Engineers, with which the 
recipient is most closely identified. Nominations are 
to be submitted to the Awards Committee through 
the local section of the A.I.M.M.P.E. 

The gold medal, one and three quarters inches in 
diameter, serves as a memorial to Robert Lansing 
Hardy, who was born in Wellesley, Mass., on Novem- 
ber 22, 1929. After attending the Wellesley High 
School, he completed the Institute’s Course in Gen- 
eral Engineering. Upon receiving the S.B. degree in 
1953, he then pursued graduate studies in the De- 
partment of Mechanical Engineering where he spe- 
cialized in metallurgy and strength of materials. He 
received the S.M. degree from M.I.T. in 1954. While 
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a student at the Institute, Mr. Hardy was a member 
of the Rifle Team. His broad interests were further 
reflected by the post he held as treasurer of Voo Doo, 
one of the Institute’s student publications. He was a 
member of Sigma Xi, the American Institute of Min- 
ing, Metallurgical and Petroleum Engineers, the 
American Society of Mechanical Engineers, and the 
American Society for Metals. 

After receiving his master’s degree, Mr. Hardy was 
employed as a metallurgist at the Watertown Arsenal, 
Watertown, Mass., and was quickly placed in charge 
of technical and business operations for several im- 
portant projects dealing with national defense. Mr. 
Hardy was unusually well suited for his work at the 
Arsenal and made many friends during the few 
months he was privileged to engage in professional 
work. His work was prematurely brought to an end 
with his death on December 29, 1954, after an illness 
of several weeks. He was the only son of Professor 
and Mrs. Arthur C. Hardy, ’18. 





Mae 
for whom gold medal is named 
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' The Optical Probe— 
A New Tool for the Blind 


Using recently developed photocells and transistors, 
a pocket-size electronic device developed at M.I.T. 
is being subjected to extensive tests in the field 


by CLIFFORD M. WITCHER 





Just before his untimely death on October 6, 
1956, Clifford M. Witcher completed manuscript 
for this Review article which now serves as a 
tribute to his important work in developing aids 
for the blind. Many of the devices conceived by 
Dr. Witcher require further development to make 
them available for the blind. It is hoped this aia 
can be achieved through establishment of a 
foundation dedicated to the application of science 
for the blind. — Ed. 











P or a long time, those interested in the develop- 
ment of aids for the blind have wished for a simple, 
compact photoelectric device—lightweight and inex- 
pensive—that would enable a blind person to observe 
variations in light intensity. If such a device could 
be made sufficiently sensitive, it would make it pos- 
sible for the blind user to “see” a number of useful 
things—the positions of pointers under glass, the posi- 
tion of printing or writing on paper, the heights of 
liquids in transparent vessels, and so on. Such a de- 
vice has now been brought to a rather satisfactory 
state of development by the sensory aids project 
at the Institute’s Research Laboratory of Electronics.* 

The American Foundation for the Blind, of New 
York City, provided funds for the production of 50 
models of the instrument, and they were fabricated 
under the name Audi-Vis probe, by Dunn Engineer- 
ing Associates, Inc., Cambridge, Mass. The Founda- 
tion plans to distribute them on a loan basis to blind 
people who have expressed a need for, or strong 
interest in, a device of this kind. 

It was three years ago that the American Founda- 
tion for the Blind requested that the sensory aids 
group at the Research Laboratory of Electronics at- 
tempt to develop such a device. We did so: a photo- 
graph of the line and pointer locator, as the first 
model was called, is shown in Fig. 1. In this model, 
light from a small penlight entered one end of a 
v-shaped metal tube, as shown in the photograph. A 
part of the light reflected from any object held in 
front of the open vertex of the tube passed out of the 


*This work was supported in part by the Army (Signal 
Corps), the Air Force (Office of Scientific Research, Air Re- 
search and Development Command), and the Navy (Office of 
Naval Research). 


other end, thence through a small lens, and finally 
fell on a small lead sulphide photocell. 

The photocell served as the resistance element in 
a relaxation oscillator circuit that utilized a small 
neon glow lamp. The variations in resistance of the 
cell, caused by changing light intensity, were thus 
converted into variations in the frequency of the 
oscillator. A small hearing-aid type of earphone en- 
abled the blind user to hear the frequency of the 
oscillator. To improve the sensitivity of the instru- 
ment, a second relaxation oscillator was provided, 
whose resistance element was a small hearing-aid 
type of potentiometer connected as a rheostat. By 
means of this rheostat, the second oscillator could be 
adjusted to synchronism with the first for any given 
light intensity. Thereafter, small changes in light in- 
tensity would produce readily detectable frequency 
differences between the two oscillators which pro- 
duced audible sounds. 

Two types of v-shaped tubes were provided. In the 
first type, the image of the photocell surface formed 
by the lens exactly coincided with the opening at 
the vertex.. In the second, the image plane was 
approximately one-quarter inch out beyond the 
milled-off vertex of the tube. The first form served 
for detecting the position of printed or written ma- 
terial on paper, the procedure being simply to move 
the vertex of the tube over the surface of the paper. 
When the vertex opening passed over anything with 
less reflectivity than the paper (such as an ink line), 


Fig. 1. First experimental model of the optical probe called the 
“line and pointer locator.” 
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the frequency of the oscillator controlled by the 

photocell was lowered. The information provided by 
this type of device is not sufficient to make it pos- 
sible to identify printed or written letters; but the 
ability to find the position of printing or writing on a 
page is of considerable use to blind typists. 

The second tube, for which the image plane is one- 
quarter inch beyond the vertex, is well suited for 
the detection of pointers under glass. It thus makes it 
possible for the blind user to read meters, gauges, 
and so on, provided a transparent plastic scale (with 
raised markings) is laid over the face of the meter. 
The over-all weight of the instrument, including the 
penlight and the three 30-volt hearing-aid batteries 
needed to activate the oscillators, was approximately 
seven ounces. 

About a year ago a new version of the device 
was constructed in which the lead sulphide photocell 
was replaced by a much more sensitive cadmium 
sulphide cell. With this cell the ratio of frequency 
change to change in light intensity was so much 
greater that the second relaxation oscillator could 
be dispensed with. In this model the auxiliary pen- 
light was replaced by a small 1.5-volt incandescent 
lamp which was powered by a single penlight cell 
inside the case of the instrument. 

It soon became apparent that the device was not 
only useful for the applications already mentioned, 
but that it also offered many more possibilities. By 
removing the lamp and the v tubes and focusing the 
lens for infinity, the instrument cor'd be made to 
serve as a rather sensitive detector for distant light 
sources. Street lights were detectable at distances of 
200-300 feet, and the moon could be detected with 
ease. By replacing the 0.5 inch lens with one of 2.5 
inches in diameter, bright stars or bright groups of 
stars could be faintly detected. (The resolution of 
the instrument was about five degrees, so that, in 
general, one could not be sure whether the light from 
one or from several stars was responsible for the 
change in signal.) Of course, for low levels of light 
intensity, the signal heard by the user was not a 
continuous tone, but a series of clicks or pulses. In 
absolute darkness the resistance of cadmium sulphide 
cells may become of the order of 10° ohms, so that 
the signal pulses may cease altogether. 

An interesting application of the instrument in- 
volving the detection of external light sources may 
be its use by a blind telephone switchboard operator. 
At present the telephone company can provide spe- 
cial equipment to enable a blind operator to iden- 
tify the position of an incoming call; with the new 
optical probe it may be possible for her to locate 
directly the position of the signal light on the board. 
The American Foundation for the Blind has planned 
to conduct a study of this possibility. Still another ap- 
plication of the probe has been that of detecting the 
trace on a cathode-ray oscilloscope. For this purpose, 
a metal cone with a one-sixteenth inch opening at 
its vertex is placed over the front of the lens, and the 
optical probe is so adjusted that the image of the 
photocell is at the plane of the opening in the cone. 
With some practice, a blind person is able to get a 
fairly clear mental picture of any oscilloscope trace 

that can be held stationary. 








































Fig. 2. Elements of the prototype model of the optical probe 
using transistors. 


Early this year, Carl R. Hurtig, ‘51, of the Research 
Laboratory of Electronics, suggested that a transistor 
circuit might be devised to replace the previous re- 
laxation oscillator, thus making possible replacement 
of three relatively bulky hearing-aid batteries by a 
single 1.5 volt penlight cell. The entire power supply 
consists of one small flashlight cell which is also used 
to provide power for the self-contained light source. 
In this circuit two low-noise junction transistors are 
arranged to operate as a free-running multivibrator 
oscillator. As in the case of the relaxation oscillator of 
the earlier model, the frequency of the multivibrator 
varies as a function of light intensity on the photocell. 
If the resistance of the cell varied inversely with light 
intensity, the multivibrator frequency would vary 
linearly with illumination. This is roughly true for 
low and medium light levels, but at high light levels 

‘Continued on page 104) 


Fig. 3. Method of using the optical probe for obtaining read- 
ings of electrical indicating meter equipped with plastic plate 
having raised scale. 




























' Olympics Bound 


Training on the Charles River Basin leads Technology 


sailors to Melbourne Bay, Australia, for 1956 Olympics 


by WALTER C. WOOD 


a Australia, Olympics bound in November, 
were three graduates of M.I.T. athletic teams — 
former dinghy sailors, C. Eric Olsen, Jr., 39, and 
John Marvin, 49 — as well as First Lieutenant Her- 
bert B. Voelcker, Jr., 51, U. S. Army, former Rifle 
Team captain, who was a member of the U. S. 
Olympic High Power Rifle Team. 

Eric Olsen earned his qualifying berth in the 
Sharpie class, a two-man 18-foot sloop, a type not 
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found in the United States but popular throughout 
Europe and Australia where the races will be held 
early this winter. The Sharpie class trials were held 
in Marion, Mass., where it was expected the prevail- 
ing strong winds would provide sailing conditions 
comparable to those in Melbourne Bay. Jolly boats, 
found in local waters, were used in the series, 
as they are the nearest boat akin to the Sharpie. At 
M.I.T., Olsen was one of the early enthusiasts who 
helped organize intercollegiate sailing and personally 
compiled an enviable record of championships as a 
member of the famous team of Olsen, Hanson, and 
Colie (C. Eric Olsen, Jr., 39, Herman H. Hanson, ’39, 
Runyon Collie, Jr., 40) in the 1938-1940 era. 

While a student at M.I.T., Olsen acted as junior 
instructor at the Pleon Yacht Club at Marblehead, 
and while there, developed a star sailor in John 
Marvin who later came to M.LT. and sailed through- 
out his four years. Marvin will represent the United 
States in the single-handed or monotype class which 
will again be sailed in the Finn-class boats first used 
in the 1952 Olympics. The win was achieved only 
after two series of trials in Firefly dinghies at Marion, 
and then in borrowed Finn-class boats at Ottawa, 
Canada. In Ottawa first place was determined in an 
eight-race series only after a first-place tie was 
broken by Marvin who won over his competitor by 
four second places to two —. both having equal point 
scores and the same number of first places. This will 
mark the third successive Olympic games in which 
the monotype representative from the United States 
has been a graduate of the M.I.T. Nautical Associa- 
tion. In 1948 Ralph L. Evans, Jr., 48, finished second, 
and in 1952 Edward A. Melaika, ’53, participated in 
Helsinki. 

Both Olsen and Marvin left San Francisco by air 
for Melbourne on November 6 for the races which 
started on November 22. Three other classes of 
boats participated in the Olympic races — the Star, 
the Dragon, and the 5.5. 





John Marvin, ’49, practicing in the Finn-class boat on the 
Charles River Basin in preparation for the Olympic races held 
on Melbourne Bay in late November. With toes anchored 
under straps in the cockpit, Marvin stretches the greater part 
of his body out over the side, with the tiller extension in one 
hand and the sheet in the other —a grueling attitude to be 
assumed over the greater part of the six-mile Olympic course. 
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If you process clay, crushed stone, iron ore, coal, food- 
stuffs or potash and similar chemicals, where screen- 
ing is part of the operation, then you know that the 
screen can be vibrated as much as 3600 times per 
minute. This means every part must be able to take 
a terrific beating constantly. It has been found that 
by heating the screen electrically the surface tension 
is removed from each and every wire of the screen 
cloth so that even damp or moist material will not 
“blind” the cloth opening. 

One of those heater parts is an 
extruded copper shape that runs 
along either side of the screen. At 
the point where the extruded 
shape meets the wire a positive 
electrical contact must be main- 
tained at all times. So the bar must 
be non-porous, free from any 
burrs or voids and capable of 
maintaining a straight leading 
edge. Also, the bar must carry 
1500 amps. at 5 volts. The coun- 
try’s leading manufacturer of 
these screen heaters had experi- 
mented with many different types 
of material. A copper casfing was 
selected to do the job. But it was 
found on installation that the 60” castings required 
additional welded joints, presented a porosity prob- 
lem, and the bow in the casting made it difficult to 
fasten the screen firmly to the contact. 

After discussing the problem with one of Revere’s 
TA’s (Technical Advisor), it was suggested that a 
Revere Copper Extruded Shape be used instead of 
the casting. It was furnished in 12 foot mill lengths. 
This offered flexibility and eliminated both welds 
and scrap. The extrusion licked the porosity problem, 
and its straightness was superior to the casting. Also 











































it gave better longitudinal electrical contact. The cos 
per foot of the extrusion was more than the casting 
but the additional welds and scrap encountered made 
the final installed cost of the casting higher. In addi 
tion the finished extruded shape was superior. Anothe! 
case where spending a little more initially resulted ir 
an ultimate saving and a better product. 

The Vice President and General Manager of the 
company using this Revere Copper Extrusion com 
mented, “Without the use of ar 
extruded electrical conductor i 
would be virtually impossible t« 
maintain satisfactory operating 
results under the trying condi. 
tions which exist in the field. Buf 
with this shape we are able to in- 
stall an electrical heating attach- 
ment with complete confidenc 
that it will provide many years 
of maintenance-free life, at thé 
same time helping our customer 
produce a better product. Thi 
extruded conductor, subject te 
electrical strain and abrasion 
from materials moving across the 
screen, has in many cases pro- 
vided the electrical heating circuit 
in the production of 1'4 million tons of raw materia 
without a single replacement.” 

While the product noted here happens to come 
from Revere, there are equally outstanding per- 
formances turned in by materials furnished by 
“Our Colleagues in American Business.” For that 
reason we would like to suggest that you get to 
know your suppliers better. It’s entirely possibl 
that a meeting of the minds would result in a 
better product at less cost by getting the exact 
material for the job. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 180! 
Executive Offices: 230 Park Avenue, New York 17, N. Y. 
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FOR 


DIE CASTING 


IN NEW ENGLAND 





Most Modern equipment. 


Castings of quality regardless 
of size or intricacy. 


Prompt delivery. 


Conscientious and fast handling 
of all quotation requests. 


Personal supervision on all 
jobs whether large or small 


These are the reasons why industrial 
leaders in this area let Mason solve their 
die casting problems. 


They are compelling reasons why you 
should do the same. 

Ask to have the Mason representative 
call, or send us your prints. Our En- 
gineering department will give every 
request, whether large or small, con- 
scientious prompt attention. 


Ted Schwamb ’22. Nat Pearlstein ’26 
Geo. Swift’24 Ed Beaupre ’41 


L. E. MASON CO. 


BOSTON 36, MASS. 
Established 1931 








TREND OF AFFAIRS 
(Continued from page 90) 


Visiting Committee Report—Mechanical Engineering 


rather than on those of the immediate future. More- 
over, science and technology are advancing so rap- 
idly that the problems of this Department — and the 
teaching of science and engineering as a whole — are 
becoming increasingly difficult, so that continual re- 
view of the Department's changing needs is required. 
Some feeling was expressed that the field of propul- 
sion was not being exploited to the extent that it 
should be to serve industry as well as the needs of 
the country. This situation results, in part, because of 
security restrictions imposed on some of the advanced 
technology in this field. 

Some discussion related to the question of how best 
an institution like M.I.T. could co-operate with local 
industry in the advanced training of young engineers. 
with opportunity for obtaining advanced degrees 
Many factors make such a program difficult to carry 
out with high quality, but the Committee felt that 
every effort should be made to make such a program 
effective. 

Finally, the Committee recognized the need to con- 
tinually seek the strongest possible staff, with proper 
inducements to the able younger men, and to synthe- 
size and integrate the research and educational work 
to meet the changing needs, eliminating or reducing 
activities where possible to make room for the im- 
portant new phases of mechanical engineering. 

The Committee had no specific recommendations 
but urged that the Department continue to call atten- 
tion of incoming students to the advantages and 
opportunities for men trained in the field of mechani 
cal engineering, that it make every effort to remain in 
the vanguard in its educational and research pro- 
grams by maintaining a first-quality staff and student 
body. The Committee agreed that Professor Den 
Hartog is not only well aware of the problems facing 
the Department but that he is working toward the 
proper solutions. 

The Committee's report was considered at the 
March 5, 1956, meeting of the M.I.T. Corporation, 
and was received for publication in The Review on 
October 25, 1956. 


Visiting Committee Report—Metallurgy 


Professor Cohen submitted an outline of a proposed 
new curriculum which was presented for discussion 
and advice from the Visiting Committee. Three- 
fourths of the proposed curriculum is a core devoted 
to science and mechanics, metallurgy and humanities, 
while one-fourth consists of elective subjects that the 
student may select in Metallurgy and in other fields. 
If the core curriculum were to be adopted, more 
counseling than is now provided by registration offi- 
cers would probably be necessary to help students 
plan an elective program with depth. 

The general reaction of the Visiting Committee was 
to support the proposed curriculum but to point out 

(Concluded on page 104) 
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E. many a year, the Bell seal has 
been the signpost of telephone serv- 
ice. A little while ago we got to think- 
ing that such a well-known symbol 
deserved a slogan. 


We found six words that seem to 
sum up the story of the telephone 
and the telephone business 
“Working Together to Bring People 
Together.” 


“Working Together” describes the 
spirit and co-operation of the tele- 
phone companies and the thousands 
of telephone men and women who 
help to provide the service. 


“To Bring People Together” de- 
scribes the greatest use of the tele 
phone. 

It is priceless in emergencies and 
indispensable in saving steps and 


BELL TELEPHONE SYSTEM 


time and getting things done. And 
one of its biggest values is in help- 
ing people keep in touch with each 
other. 

Many a day is brightened just be- 
cause someone reached for the tele- 
phone to exchange news and good 
wishes and a friendly greeting. 


Isn't there someone vou'd like to 


call right now? 


TUNE IN “TELEPHONE TIME”... The TV program with John Nesbitt’ s real life stories the whole family can enjoy together. ..Every Sunday over CBS... See your local newspaper for time and channel 
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TREND OF AFFAIRS 
(Concluded from page 102) 





that: (1) the quantitative viewpoint (such as that en- 
gendered by quantitative analysis) is to be preserved; 
(2) it is vital that the young metallurgist should have 
enough elective time in his curriculum to take a mod- 
erate amount of work in electrical engineering, and 
mechanical engineering, and (3) the engineering 
viewpoint must not be lost sight of in the new curricu- 
lum. The hope was expressed that the revised cur- 
riculum will give greater opportunities in the 
engineering direction. 

Professor Chipman discussed the space require- 
ments and facilities needed by the Department. He 
presented graphs which showed the steady increase 
in graduate enrollment and research activity and the 
simultaneous decrease in the amount of Institute 
funds used by the Department, despite the declining 
purchasing power of the dollar. The limiting factor 
in the research program at the present moment is 
space, and this is likely to remain the limiting factor 
until a new building or some other major space pro- 
vision becomes available. 

Among the physical needs of the Department were 
mentioned the following: (1) passenger elevator for 
Building 35; (2) air conditioning for the Building 35 
lecture room; (3) dust-free air for laboratories in 
Buildings 4 and 8; (4) miscellaneous equipment, espe- 
cially for metal working. The Committee strongly 
recommends that these physical needs be given un- 
derstanding consideration by the Administration. 

The meeting recessed at 12 o'clock for luncheon to 
which the entire staff of the Metallurgy Department 
was invited. At 2:00 p.m., the Committee met in ex- 
ecutive session with C. Richard Soderberg, ’20, Dean 
of the School of Engineering, and Professor Chipman. 
As a result of a thorough discussion of the personnel 
and policies of the Department, the Committee ex- 
pressed its satisfaction in the Department's opera- 
tions and objectives. 

The Committee’s report was considered at the 
March 5, 1956, meeting of the M.I.T. Corporation, 
and was received for publication in The Review on 
October 25, 1956. 


THE OPTICAL PROBE 
(Continued from page 99) 


the frequency variation is less. At very low light 
levels, the multivibrator will no longer operate when 
only 1.5 volts are applied to it. However, by applying 
three volts or more, the performance at low light 
levels becomes comparable with that of the relaxa- 
tion oscillator circuit. 

The current required for the multivibrator is very 
low, varying from 550 to 650 microamperes, depend- 
ing on intensity of illumination, so that a useful bat- 
tery life of a few hundred hours is achieved. Of 
course, for applications requiring the use of the in- 
ternal light source (which requires 0.2 ampere), the 
battery life decreases to only a few hours. However, 


(Concluded on page 106) 
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(electron micrograph taken ot 50,000 x) 


a unique thixotropic agent for plastics 

a superior reinforcing agent for rubber 
a remarkable flatting agent for varnishes 
a better antisettling agent for paints 


It’s new Cab-o-sil from Cabot — the different silica 
—and itis all these things and much more. No other silica 
‘ is made like it — no other silica has its extreme fineness, 
its high purity, its enormous external surface area. And 
few, if any raw materials of any kind can contribute so 
much to so many products —so economically. Here’s just 
a partial list of applications: 


PLASTICS: increased thixotropy, thickening and gelling 
RUBBER AND RUBBER COMPOUNDS: better reinforc- 
ing, faster extrusion, good electrical properties 
VARNISHES AND LACQUERS: easier dispersion, excel- 
lent flatting characteristics, improved suspension, elimi- 
nates need for suspending additive 

PAINTS: improved “‘can stability”, reduced pigment 
settling, controlled flow properties, increased abrasion 
resistance 
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INKS: improved anti-slip properties, bodying, easier 
dispersion 

There are many, many more ways this truly versatile 
silica can contribute to better products at lower cost. Get 
full technical information and samples from Cabot —and 
see what new Cab-o-sil can do for your products! Write: 


_- we 
CABOT 
~ eo 





MINERALS & CHEMICALS DIVISION 


GODFREY L. CABOT, INC. 


77 FRANKLIN ST., BOSTON 10, MASSACHUSETTS 


OTHER CABOT PRODUCTS: Carbon Blacks, Wollastonite, Garnet, 
Plasticizers, Pine Products, Charcoal, Natural Gas, Natural Gaso- 
line, Oil Well Drilling and Pumping Equipment. 
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TRADE MARK 
TO 
HALLMARK 


ee the years, our trade 
mark has become a mark of 
quality that stands for the sim- 
plicity, efficiency and depend- 
ability of Curtis Universal 
Joints . . . the Hallmark of the 
industry. 

In a wide range of applica- 
tions, Curtis Joints offer the 
designer assurance of long life, 
and trouble-free performance 
— because they are quality- 
controlled at each step of 
manufacture. 


CURTIS UNIVERSAL JOINTS 


@ i4 sizes always in stock, %%” to 
4” O.D. 

® Fewer parts, simpler construction 

® Complete equipment for govern- 
ment tests 

Our catalog torque and load rat- 

ings are substantiated by constant 

tests. You can depend on them. 

Not sold through distributors. 


Write direct for free engineering 
data and price list. 


£© GURTIS 


UNIVERSAL JOINT CO., INC. 
8 BIRNIE AVE., SPRINGFIELD, MASS. 
As near to you as your telephone 
A MANUFACTURER OF UNIVERSAL JOINTS SIN 
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Packaged 12 mcfh plant designed and 
built by Draketown for... 
* Utility or Industrial standby 
* Peak shaving and augmentation 
* 100% Town or plant supply 


A Packaged Draketown Propane Plant will 
help you reduce demand charges; provide a 
supply of gas during curtailment periods. . . 
at the turn of a valve... or supply that out- 
lying section or plant 100% if desired. 


if you have a gas problem, we can help you. 
We operate from coast to coast and overseas. 


Phone or write today—no obligation. 
DYRAKE & TOWNSEND 
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THE OPTICAL PROBE 
(Concluded from page 104) 


if the occasion arises in which it is necessary to use 
the probe with the light on for continuous work, an 
auxiliary power supply, such as a No. 6 dry cell, can 
readily be provided for the light. 

An illustration of the various parts of the device, 
including one of the v tubes used for meter reading, 
is shown in Fig. 2. The way in which the device is 
actually used for reading a meter is illustrated in 
Fig. 3. A transparent plastic sheet, upon which a 
raised scale has been embossed, has been laid over 
the glass front of the meter so that scale indica- 
tions can be determined by the sense of touch. Ob- 
serve, also, the connection of the light to the small 
binding post on the side of the case of the optical 
probe. This binding post is the positive terminal of 
the battery. The other side of the light is grounded 
through the socket and v tube, and the negative side 
of the battery is grounded through the screw cap at 
the top of the instrument. The cap thus serves as a 
switch*for both the light and the electronics circuits. 

The cylindrical aluminum housing of the probe is 
four and five-eighths inches long and has an outside 
diameter of three-quarters inch. The weight of the 
probe and earphone, without light or v tube, is 
slightly under four ounces. Two v tubes are provided, 
as in the previous models, and also a cone with a 
small hole for observing small areas of different light 
intensity, such as oscilloscope traces, for example. A 
twist lock arrangement is used to secure these at- 
tachments to the probe, or to secure the lamp socket 
in either of the v tubes. 

No doubt the field tests using the 50 models men- 
tioned at the beginning of this article will lead to 
many new and useful applications of the instrument. 
Most especially, however, are we anxious to learn of 
applications of the optical probe that will lead to 
new employment opportunities for the blind. 

In addition to serving as an aid for the blind, it 
would seem that an instrument of this type might be 
well suited for a number of other applications. Its 
light weight and compactness, together with its low 
power drain and reliability of performance, strongly 
suggest telemetric applications. In recent months, 
cadmium sulphide photocells with considerable sensi- 
tivity in the near infrared have been developed. 
With these cells, the probe might well serve as a 
useful component in infrared detection and com- 
munication systems. 
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| Congratulations! 


. .. tothe American Telephone & Telegraph Company 





upon the completion of the new Transatlantic cable 


linking Europe and America. 


This engineering achievement, the result of coopera- 
tive American and British enterprise, signalizes a 
new era of greatly improved Transatlantic telephone 


service. 


Simplex Wire & Cable Co., as manufacturer and supplier 
of the American-made part of the submarine cable used in 
this gigantic project, is understandably proud to have 
participated in this historic accomplishment, and in the 
development work which made it possible. SIMPLEX WIRE 
& CABLE CO., 79 Sidney Street, Cambridge 39, Mass. 


Wires and Cables for 


Saye R. R. Communications 
Power & Communication & Signalling 
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READ! 
The Three Strategies 


of the 
New Communist Policy clearly 
described in 
MOSCOW AND THE COMMUNIST 
PARTY OF INDIA 
by John H. Kautsky 


220 pages, 6x94 $6.00 


Published jointly by The Technology Press 
of M.LT. and John Wiley & Sons, Inc. 


ORDER FROM YOUR BOOKSELLER 








TREND OF AFFAIRS 
(Continued from page 88) 





Choral Society 


The “Mozart All-Stars,” as the M.I.T. singers were 
named by student members of the Darmstadt Or- 
chestra (proud of their American lingo), gave six 
formal concerts: in Frankfurt, Weikersheim, Darm- 
stadt, and Bad Mergentheim, and in the old univer- 
sity towns of Heidelberg and Marburg. The 
performances were an unqualified success. And even 
rehearsals drew a daily quota of German youngsters, 
who slipped into university music halls and medie- 
val churches to listen — wide-eyed and silent — to 
the American visitors. 

The concerts were conducted by Klaus Liepmann, 
Professor of Music at M.I.T. In addition to members 
of the Choral Society (freshman coeds and profes- 
sors included), there were five soloists, all of whom 
were received enthusiastically at concerts and in the 
German press: Helen Boatwright, soprano; Margaret 
Tobias, alto; Donald Sullivan and David Ashton, 
tenors; and Paul Matthen, bass. 

An unusual feature of the tour — and the one re- 
ported by Bill Burdine to be the most rewarding — 
was the musical accompaniment which was almost 
entirely provided by European student orchestras. 
That an American chorus should travel to Germany 
to sing, with German orchestras, several major choral 
works by German composers, was a signal honor and 
a signal experience. 

The schedule of both groups was correspondingly 
hectic. Rehearsals were long and intensive, but there 
was time, too, for talk, less formal songfests, “sem- 
inars” (parties), dancing, picnics, and other get-to- 
gethers. 

The Choral Society is the first American college 
group to have sung with the European Youth Orches- 
tra and the Orchestra of Darmstadt Technical Insti- 
tute, M.I.T.’s scientific counterpart in Germany. To 
Americans and Germans, the meeting was a particu- 
larly rich one, and the possibility of a repeat per- 
formance is already being discussed. 

“It goes without saying,” commented the Ober- 
hessische Zeitung of an M.I.T.-Darmstadt Technical 
Institute performance, “that on such an occasion, the 
human contact between guests and their hosts is at 
least as important and taken as seriously as the mu- 
sical event itself. Thus the enthusiastic applause in 

(Continued on page 110) 
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Corrosion is a daily headache to many industries. In the paper 
industry, in digesters used in the pulp-making process, corrosion 
can be a most active enemy. Consequently, this equipment must 
be protected and built to the strictest requirements. 

Shown here are a few of the many precautions Graver takes to 
insure long life for digesters. First, the stainless side of the clad 
plate is carefully cleaned, polished and protected during fabri- 
cation by adhesive-backed cotton cloth. Following this, Graver 
craftsmen meticulously weld the conical section which becomes 
the housing for the solid stainless strainer. This strainer, which 
has some 30,000 individually drilled holes, is pictured about to 


today and TOMORROW 





be quenched to black heat, having been “fired” to 1950° F. 

However, not shown are the minute, periodic inspections... or 
the twice-performed x-rays...or the spot-checking for any weld 
fissures too small to be revealed by x-ray...or the magnetic 
measuring of thickness of clad and the recording of the position 
of each plate to check rate of corrosion for future guidance. 

Graver’s care and quality fabrication of digesters are typical 
of Graver operations in the building of many other intricate 
pressure vessels for the chemical, petroleum and atomic indus- 
tries. Where you require superior performance and assured 
quality control, give your Graver sales engineer a call. 


GRAVER TANK & MEG. CO.NC. 


East Chicago, Indiana 


CHICAGO *« NEW YORK «© PHILADELPHIA « EDGE MOOR, DEL. « PITTSBURGH * DETROIT + TULSA 
SAND SPRINGS, OKLA. * HOUSTON « LOS ANGELES « FONTANA, CAL + SAN FRANCISCO 


GRAVER 
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Quality Fabricators to the Process Industries 











icked Gy a Lighktveight 7 


Being knocked out by a pint-sized competitor? 
Maybe they are already using MPB’s * 


such as these Cy G8Qoe 


BALL BEARINGS ACTUAL SIZE 


A postcard will bring you complete data 
on 500 types and sizes. 
Lead with your left, and write! 


AVA 


MINIATURE PRECISION BEARINGS, INC. 
12 Precision Park, Keene, N. H. 





WHAT MAN 
MAY BE 


THE HUMAN SIDE OF SCIENCE 


GEORGE RUSSELL HARRISON 


Dean of the School of Science, M.I.T. 


“Superbly readable . . . magnificently informed 
... stretches the imagination as with a 
200-inch telescope. If every human being 
had his rare brilliance, good-will, 
erudition and wisdom, there would be 
no doubt about the future of the planet.” 
—Sterling North, N.Y. World Telegram & Sun. 


“Eloquently sets forth his abiding faith 
in the spirituality of science.” 
—Waldemar Kaempffert, N.Y. Times. 


|! $4.00 at bookstores or from the. publishers. 


WILLIAM MORROW AND COMPANY 
Dept. 56, 425 Fourth Ave., New York 16 
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TREND OF AFFAIRS 


(Continued from page 108) 





Choral Society 


the overflowing auditorium expressed joy in this 
festive get-together of student youth, as well as 
thanks for their musical offerings.” 

M.L.T.’s musical offerings on the tour consisted of 
four major choral works: Haydn’s “St. Teresa Mass,” 
the Mozart “Requiem,” Honegger’s “King David,” 
and Stravinsky’s “Mass.” (On one less formal occa- 
sion, they were called upon for the songs of Stephen 
Foster, and with the help of Paul Wild, elderly Ger- 
man actor-singer, joined their German friends in 
rousing Americo-German renditions of “Old Black 
Joe” and “Swanee River.”) 

Musical contributions of M.L.T.’s German hosts 
ranged from Mozart’s Jupiter Symphony to a trumpet 
fanfare written especially for the Choral Society's 
arrival in Weikersheim and played, like medieval 
heraldry, from the top of the church spire at the en- 
trance to the ancient town. 

Without exception, the response to the quality of 
music presented by the Choral Society and their Ger- 
man accompanists was favorable. Said the Darmstadt 
Tageblatt, “The (M.I.T.) chorus will dispel once and 
for all, many a European superiority complex! It is 
an amateur chorus, superbly balanced vocally, with 
strict discipline and clear diction, and absolutely sure 
in its entrances. We have the baton of Professor Klaus 
Liepmann to thank for the exemplary unity of this 
chorus.” 

Touching on the deeper meanings of the M.LT.- 
Darmstadt Technical Institute music-making, the 
Oberhessische Zeitung noted: “The pieces that were 
performed were of an order of magnitude which 
points to a real musical avocation on the part 
of these groups . . . For it is not every day that a 
university chorus which is not made up of music stu- 
dents can prepare and perform one of the long Haydn 
Masses as the chorus from Cambridge did, and that 
a similarly nonprofessional university orchestra dares 
to attempt such a large symphonic task as Mozart’s 
Jupiter Symphony, with some artistic justification, as 
did the future engineers from Darmstadt.” 

Yet, the tour did not begin and end with music 
alone. There were also personal highlights: 

(Continued on page 112) 
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ENGINEERS, Electronic é Mechanical; 
Physicists: 


Performance Pays Off Rapidly 
At MELPAR 


Engineers of above-average skill can move ahead without 
delay or red tape at Melpar because ability and performance 


A PARTIAL LIST OF M.1.T. 
GRADS NOW AT MELPAR 


are the primary factors governing advancement. Due to the Thomas Meloy 
fact that we’ve doubled in size every 18 months since our (P — ut) 
beginnings in 1945, middle and top level positions open up Dr. Thomas Cheathan, Jr. 
(Dir. of Research) 
constantly. 1947 
Milton Almquist, Jr. 
: ° ° . : 1954 
Meipar believes that the engineer deserves an organization A. U. Block 
and facilities that can enhance his creative abilities. For this ; 1949 
: : : , Emmett H. Bradley 
reason our laboratories were designed and built to specifica- 1950 
: , ‘ ‘ J. Dulchinos 
tions prepared by Melpar engineers. A wealth of equipment is 1948 
available. Our project group system enables the engineer to — ee 7” 
sat : . David Lee 
participate in all phases of development problems and thus Ft 
quickly acquire greater technical and administrative know- Manford.  - ~alacananaaa 
how, essential to eventual managerial responsibility. The Charles E. McGinnis 
° 1954 
system also enables us to more accurately evaluate the in- = © Melba 
dividual’s contribution and more rapidly justify promotions. 2 se @tluer 


1952 


Clair F. Parker, Jr. 
1951 


Live Where You Like It B. 0 Parker 


George Sebestyen 


Living—for the whole family—is immensely rich in the 1955 
two locales where Melpar’s R & D activities are centered. o..  Sre OM 
Our 285,000 sq. ft. main laboratory near Washington, D. C. S. Smith 
enables you to live in an area enjoying incomparable cultural . x mi 
and recreational advantages. The climate allows outdoor 1952 
recreation’ 215 days of the year. Fine homes and apartments oe 
are available in all price ranges. J. R. Walker 


1943 








Melpar’s laboratories in Watertown and Boston, Massachu- 
setts, offer you the unique advantage of living, once again, 
in New England, where seaside and mountain resorts are 
accessible in summer, winter sports an easy drive away; and 
Boston’s theatres, concerts, art galleries and museums close 
at hand. 





Openings Exist In These Fields: Qualified candidates will be invited to visit Melpar at Company expense. 
For complete information write: Technical Personnel Representative 

Flight Simulators «Radar and Countermeasures + Network 

Theory + Systems Evaluation + Microwave Techniques 


Analog & Digital Computers «Magnetic Tape Handling 

UHF, VHF, or SHF Receivers « Packaging Electronic Equip- food 

ment e« Pulse Circuitry +» Microwave Filters « Servo- MEL AR Incorporated 

mechanisms « Subminiaturization + Electro-Mechanical A Subsid f Westinch Air Brake C , 

Design « Small Mechanisms + Quality Control & Test SS es 
Engineering + Field Engineering 3406 Arlington Boulevard, Falls Church, Virginia 
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| TREND OF AFFAIRS 
(Continued from page 110) 








Choral Society 


| Dr. Karl Maguerre, Professor of Applied Mechanics 
at Darmstadt Technical Institute and conductor of 
the Darmstadt Technical Orchestra, almost adopted 
the Choral Society in toto. A brilliant scientist and 
accomplished musician who spent some years on the 
faculty of Washington University at St. Louis, Dr. 
Maguerre made his M.I.T. visitors feel immediately 
at home in their flying tour through a strange coun- 
try. And, with loyalty supreme, he bicycled with his 
family from Darmstadt to Weikersheim — a distance 

‘of over 200 miles —to hear his M.L.T. friends sing 
there. 

Also indispensable to the M.I.T. choristers was 
Gerd Miedel, son of Frau Dr. Hilde Miedel, who 
acted as liaison officer, general arranger, and inter- 
preter. Frau Dr. Miedel, wife of a prominent German 
industrialist, was largely responsible for the tour, for 
she it was who first heard the Choral Society sing in 
this country and urged that they come to Germany 
last summer. 

A Bostonian, Max Grossman, now Vublic Affairs 
Officer with the U.S. Information Agency in Frank- 
furt, saved the day more than once by co-ordinating 

' housing arrangements for the group, as well as en- 
tertaining at a huge dinner in the Frankfurt Officers’ 
_ Club. 


| 


a 





Kidding aside... Hinde & Dauch wishes you 
a Merry, Merry Christmas 
and a Happy New Year. 
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¢ oy > ¢ “Scrooge really has the Ch | 
Ss This year he’s packing ’em in H&D boxes.” y 


HINDE & DAUCH 


Subsidiary of West Virginia Pulp and Paper Company 


A very special performance, audience-wise, was 
that of the Mozart Requiem in the Stadtkirchen at 
Weikersheim — an ancient church (1427) attached to 
Weikersheim Castle—at which Duke Gottfried, 
Duchess Margareta, and Prince Konstantin of Hohen- 
lohe-Langenburg, owners of the castle, were present. 
The Hohenlohe-Langenburgs are members of a noble 
family which has its roots far back in German history; 
the Duchess is the sister of the Duke of Edinburgh. 
After the concert, the “royal” threesome gave a re- 
ception tor Klaus Liepmann. Perhaps it was because 
of the distinguished company present that, according 
to Bill Burdine, this performance was the best. 

For Professor Liepmann, the German tour had spe- 
cial significance: this was his first trip “home” since 
1933, the year he came to the United States to con- 
tinue a career, started in Germany, as professional 
violinist, conductor, and teacher. 

“Where are you from, sir?” asked one German re- 
porter after carefully listening to Professor Liep- 
mann’s fluent German. “Sounds to me as if you came 
from either Kiel or Hamburg.” “Right,” said Professor 
Liepmann, “I was born in Kiel and educated in Ham- 
burg.” 

From castle tours to seminars, from banquets to 
solemn performances, from Stephen Foster to the ex- 
change of technical notes on scientific. developments 
in the two countries, the M.I.T. Choral Society tour 
in Germany was eminently successful. And most im- 
portant of all were the many new friendships which 
were made with students across the seas. 

(Concluded on page 114) 
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UNIVERSITY OF CALIFORNIA RADIATION LABORATORY 


Can you help add 


to these achievements? 


These accomplishments in pure and applied science are 
widely known. To this impressive list, scientists and 


engineers at the Laboratory’s Livermore site are making equally 
important contributions in the fields of nuclear weapons design, 


nuclear rocket propulsion, controlled thermonuclear energy 
(Project Sherwood) and high current accelerators. 

What you can do to help add to these accomplishments is 
limited only by yourself—your ability and your interest. 

For the University of California Radiation Laboratory is 
managed and directed by outstanding scientists and engineers. 


These men are your “team-mates”... 


. offering pioneering 


knowledge of the nuclear field and the newest, most 
expansive laboratory facilities. Here—where new ideas 
and techniques are traditional—initiative is constantly 


encouraged and developed. 


F YOU are & MECHANICAL Or ELEC- 
| TRONICS ENGINEER, you may be in- 

volved in a project in any one of 
many interesting fields, as a basic 
member of the task force assigned each 
research problem. Your major contribu- 
tion will be to design and test the nec- 
essary equipment, which calls for skill 
at improvising and the requisite imagi- 
nativeness to solve a broad scope of con- 
sistently unfamiliar and novel problems. 

If you are a CHEMIST Or CHEMICAL 
ENGINEER, you will work on investiga- 
tions in radiochemistry, physical and 
inorganic chemistry and analytical 
chemistry. The chemical engineer is 
particularly concerned with the prob- 
lems of nuclear rocket propulsion, 
weapons and reactors. 

If you are a PHYSICIST Or MATHEMA- 
TICIAN you may be involved in such 
fields of theoretical and experimental 
physics as weapons design, nuclear 
rockets, nuclear emulsions, scientific 
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photography (including work in the 
new field of shock hydrodynamics), 
reaction history, critical assembly, 
nuclear physics, high current linear 
accelerator research, and the controlled 
release of thermonuclear energy. 

In addition, you will be encouraged 
to explore fundamental problems of 


BERKELEY 
LIVERMORE 








The cyclotron 
The synchrotron 


The proton 
linear accelerator 


The Bevatron 


Electromagnetic 
separation of 
vranium-235 


Discovery of plutonium 
and many other 
transuranium elements 


Discovery of 
URANIUM- 233 
TRITIUM 
CARBON -14 
IRON-59 
IODINE-131 


Discovery of 
the antiproton 
and antineutron 


Artificial production 
of mesons 


findings in the open literature. 

And for your family—there’s pleas- 
ant living to be had in Northern Cali- 
fornia’s sunny, smog-free Livermore 
Valley, near excellent shopping centers, 
schools and the many cultural attrac- 
tions of the San Francisco Bay Area. 


You can help develop 
tomorrow—at UCRL today 
Send for complete information on the 
facilities, work, personnel plans and 
benefits and the good living your family 

















your own choosing and to publish your can enjoy. © UCRL 
49-3-2 
DIRECTOR OF PROFESSIONAL PERSONNEL 
UNIVERSITY OF CALIFORNIA RADIATION LABORATORY 
' LIVERMORE, CALIFORNIA 
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STEEL PIPE: Wrought Iron * Steel * 
Structural * Cast Iron * Copper- 
Steel* Electric Weld * Seamless * 
Spiral, Lop & Butt Weld * Shore- 
Dredge * Speed-lay 


CEMENT-ASBESTOS PIPE: For sew- 
erage and water mains where cor- 
rosion is a problem. 


ALUMINUM PIPE: In standard and 
light walls. All accessories stocked. 


PLASTIC (PVC) PIPE 


SPEED-LAY: Complete packaged 
PIPE SYSTEM for fast-laying, tem- 
porary and semi-permanent lines 
for water, compressed air and other 
services. Write for catalog. 


VALVES, FITTINGS & FLANGES: 
Tube Turns * Dresser * Victaulic 
* Cast iron or Steel * Forged Steel 
* Special Alloys * Water Main 


SPECIALISTS 
in 
Pre- Fabricating 
PIPING 


PILING PIPE: Cast Steel and Iron 
Points * Plates and Shoes * Cast 
Steel * Malleable Iron Sleeves 


COMPLETE FACILITIES for Bending, 
Coiling, Beveling, Swedging, Flang- 
ing, Grooving, Welding, Cutting to 
Sketch, and Threading to most rigid 
requirements. Bitumastic or Cement 
lining — Testing — all to Standard 
specifications. 


S.G. ALBERT '29 * A.E. ALBERT '56 





PIPE Jb 


ALBERT 


BERRY & N. 13th St., BROOKLYN 11, N.Y. 
Tel.: EVergreen 7-8100 





TREND OF AFFAIRS 
(Concluded from page 112) 





Choral Society 


Bill Burdine sums it up this way: “For our Ameri- 
can chorus and the German student orchestras to 
work together in a joint musical venture of this type 
was a wonderful demonstration of international good- 
will and understanding, and seemed to all of us the 
essence of the entire effort.” 

Answers Tauber Zeitung, a newspaper covering 
the M.I.T.-European Youth Orchestra finale in Bad 
Mergentheim, “Something not so obvious (as the 
merit of the performance itself) was the spontaneous 
and enthusiastic joining of people from all areas 
through the medium of music, a language we all un- 
derstand . . .; and the fact that a country of tech- 
nical miracles and an Institute not specializing in art 
sends a nonprofessional choir which gave such an 
overwhelming performance. Perhaps from another 
country we, too, can learn that a rich life is not won 
by scientific and technical progress alone . . . Young 
musicians — in a real sense — do we thank for an en- 
during and impressive performance.” 


Security Officer Appointed 


® Appointment of Harvey Burstein as the Security 
Officer at the Institute has been announced by Ed- 
ward L. Cochrane, ’20, Vice-president for Industrial 
and Governmental Relations. 

Mr. Burstein comes to M.I.T. with broad experi- 
ence and thorough training in security work. He 
holds an LL.B. degree from Creighton University at 
Omaha, Neb., and served with the Federal Bureau of 
Investigation for six years before and after his war 
service. He had combat duty in the 9th Armored Di- 
vision, and service in the Corps of Military Police of 
the United States Army. He has served as Chief, Di- 
vision of Foreign and Domestic Investigations, Sur- 
veys, and Physical Security in the Department of 
State, and has recently been in private practice as a 
security consultant in Boston. 

At M.I.T. he will be involved in the problems of 
security for the classified research work being done 
for the Federal government, and also with the gen- 
eral problems of plant protection which are extensive 
in an institution as large as M.LT. 
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standing graduates to obtain their Master of 
Science degrees while at the same time 
acquiring experience in an industrial 
research and development environment. 


Each participant in the Hughes Master of 
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due University, West Virginia University. 
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students who will receive the B.S. degree 
during the coming year in Aeronautical 
Engineering, Electrical Engineering, 
Mechanical Engineering or Physics—as well 
as to honorably discharged members of 
the armed services who hold such degrees. 


During the summer successful candidates 
will work under experienced scientists and 
engineers in the Hughes Research and De- 
velopment Laboratories. During the aca- 
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accorded. Tuition, admission fees and books 
will be provided. Because of the classified 
nature of the work at Hughes, applicants 
must be citizens of the United States for 
whom security clearance can be obtained. 
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TREND OF AFFAIRS 
(Concluded from page 88) 





Council Meeting 


upon Technology’s President, James R. Killian, Jr., 
26, to report on recent developments that have taken 
place at the Institute. 

Dr. Killian opened his remarks by mentioning the 
Institute’s indebtedness to the Alumni Association 
and particularly to its officers. Then, turning to the 
topic of enrollment, Dr. Killian stated that currently 
there are exactly 6,000 students registered at M.I.T. 
The greatest increase is in the Graduate School. Ac- 
tually, we do not yet have the anticipated tidal wave 
of applicants confronting the nation as a whole. In 
fact, the present pressure of college applicants is be- 
ing felt only by the well-known institutions; many 
small schools have capacity available. 

The Institute’s attitude is that M.I.T. can do more 
to alleviate the shortage of quality than the shortage 
of numbers in the present need for larger numbers of 
well-trained engineers and scientists. 

Speaking on scholarships, Dr. Killian reported that 
this year there was an 80 per cent increase in the 
available undergraduate scholarship funds, including 
$50,000 made available by the Alumni Fund. In ad- 
dition, M.I.T. gains from the many national scholar- 
ships now available. For example, M.I.T.’s Freshman 
Class included 39 of the 550 recipients of the Na- 
tional Merit Scholarships. The Institute was second 
only to Harvard in the number of scholarships 
awarded by the National Merit, the General Motors 
Corporation, and the National Science Foundation. 
Clearly, Cambridge is receiving by all odds the larg- 
est share of these scholarship funds—a source of 
both embarrassment and pride. However, there is 
still much room for improvement as evidenced by 
the fact that there were 2,000 applications for scholar- 
ships by candidates for admission to the Freshman 
Class, yet only 275 of the 940 admitted to the Fresh- 
man Class were granted scholarship awards. 

Enrolled in the 1956 Summer Session were 4,300 
students. The regular routine undergraduate subjects 
are constantly decreasing in numbers and in enroll- 
ment. The number of programs for advanced profes- 
sional work for persons currently employed is steadily 
increasing. This year there were 38 such special pro- 
grams representing a total enrollment of 2,762 per- 
sons. 

Finally, Dr. Killian reported that this fall, for the 
first time, M.I.T. has a Naval Reserve Officers’ Train- 
ing Corps Program. This is an experimental unit — 
the Navy’s first. Only half of the normal N.R.O.T.C. 
Program consists of Reserve Training subjects. M.L.T. 
subjects have been subsituted in place of N.R.O.T.C. 
ones to make up the difference. 

The final speaker of the evening was Victor F. 
Weisskopf, Professor of Physics, who spoke on his 
visit to the U.S.S.R. last summer. Dr. Weisskopf was 
one of a group of distinguished scientists who at- 
tended an international conference in Moscow deal- 
ing with subatomic particles of nature. 
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Is Your New Product Ready for Financing? 


A new product to add to your line can 
open up a new source of earnings for your 
company. Perhaps it can be made with 
materials you are already equipped to 
handle; perhaps it can utilize material that 
was formerly waste. 

This kind of an opportunity may exist in 
your business. If it does, you will want to 


make sound plans for financing the produc- 
tion and marketing of your new product. 
Why not stop in and discuss your re- 
quirements with a loan officer of The New 
England Trust Company. You will find 
him experienced in handling the financial 
problems of “the family business”, and 
genuinely interested in helping. 


The New England Trust Company 


Incorporated 1869 


135 DEVONSHIRE STREET 


Back Bay Branch: 99 Newbury St., 


Boston, Mass. 


Member of the Federal Deposit Insurance Corporation 
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Everyone in South Carolina is kin 
to just about everyone else—and 
to wo tell, they’re all descend- 
ants of antebellum aristocracy. 
But rich or poor, they’re a gra- 
cious people, and their state is the 
proudest in the Union! 


THE MIDDLE EAST. 


Here’s the feature that gives you 
all the little pieces in today’s big 
picture! What oil has done to the 
old theme of conquerors and 
chaos . . . why cynical politics 
make the Arab world go round 
. what the Arabs dislike most 
about Israel . . . and more! 


PEARL HARBOR. Here's Dec. 7, 
1941! You'll learn about the intricate 
plans and the sheer luck, the heroism 
and the terror, the bombs and the 
bungles that made Pearl Harbor a 
name to remember 


PLUS: the world’s most famous cathe- 
dral NOTRE DAME; MEL- 
BOURNE, AUSTRALIA, the Olym- 
pic City; New York’s regal ST. 
REGIS; and a species shopping sec- 
tion packed with gifts anc gadgets 
so perfect, you'll want to give ‘em 
to yourself, 


Now at Your Newsstand! 
DECEMBER 


HOLIDAY 
-the magazine of isisure 
for richer living! 


A CURTIS MAGAZINE 


TREASURER’S ANNUAL REPORT 
(Concluded from page 92) 


the net realized gain on investment transactions, com- 
posed the principal additions to other funds. 

The construction of the nuclear reactor and reactor 
building was started in June, 1956. Further progress 
was made on the Karl Taylor Compton Laboratories, 
scheduled for completion and occupancy by the De- 
partments of Physics and Electrical Engineering it. 
the early part of 1957. The Computation Center, as 
a part of the Compton Building, is under construc- 
tion and will be financed in part by the International 
Business Machines Corporation through grants made 
over a period of years. A grant of $500,000 received 
after the close of the year from the National Science 
Foundation assured the ultimate financing of the 
nuclear reactor and building, but other funds have 
yet to be secured to complete the project. The book 
value of the educational plant of the Institute was 
$37,980,000 on June 30, 1956, up from $36,086,000 
on June 30, 1955. 

During the fiscal year the general investments of 
the Institute increased from $71,831,000 to $79,390,- 
000 at book value and during the same period the 
investments at market value from $109,344,000 to 
$123,683,000. Funds sharing in the income from the 
general investments earned 6.29 per cent on the aver- 
age book value compared to 5.69 per cent last year, 
and 5 per cent was allocated to the funds compared 
to 4.5 per cent in 1954-1955 and 4.0 per cent in 
1953-1954. In addition, 1 per cent was distributed in 
1955-1956 from investment income earned in 1954- 
1955. The total income on the general and special 
investments was $4,070,000. 

The financing of the Institute’s operations illus- 
trates its close relationship with the current problems 
of industry and government that provide valuable 
support for education at M.I.T. Well over half 
the Institute’s current revenues for academic opera- 
tions are provided by industry and government. 
After 15 years of heavy sponsored research responsi- 
bilities, the Institute’s business operations, fiscal or- 
ganization, and plant facilities have come to reflect 
the importance of the continuing support of industry 
and government. Private philanthropy is making an 
increasing contribution to the invested capital re- 
sources of the Institute for Faculty salaries, as is 
shown by the gifts received in 1955-1956; but un- 
restricted funds and income have been the principal 
sources of capital for funding salaries of the senior 
teaching staff during the past five years. Over that 
period the growth in general endowment and other 
capital funds for Faculty salaries has not kept pace 
with the increase in salary expenses, and yet Faculty 
salaries need to be further increased. The higher rate 
of investment income distributed on the funds of the 
Institute during the past two years has offset to some 
extent the deficiency in capital growth. 

During the five years 1951 to 1956, the total assets 
at book value of the Institute have grown from 
$17,500 to $22,000 per student. This represents an 
average annual rate of growth in the order of 5 per 
cent, a very moderate rate in the light of the services 
the Institute is rendering the nation. 
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Meet New England Life's 





A champion athlete as well as a champion salesman, 
Bud Wallen is a member of this year’s World Champion 
Indoor and Outdoor Water Polo Team. 


Each year, New England Life’s Leaders 
Association elects its most outstanding new- 
comer ‘‘Rookie-of-the- Year”. Last year’s win- 
ner, William L. “Bud” Wallen, sold over a 
million dollars worth of life insurance. Be- 
fore joining New England Life, Bud worked 
for a nationally known manufacturer, where 
he set a sales record that still stands. 

Characteristically, men come to New Eng- 
land Life to find greater opportunity and satis- 
faction. Through efficient training and super- 
vision, and generous financial backing, they 
soon develop the professional status to handle 
important estate planning assignments. 

To find out more about a career with New 
England Life, write Vice President L. M. 
Huppeler, 501 Boylston Street, Boston 17, 


Massachusetts. 


A BETTER LIFE FOR YOU 


‘“‘Rookie-of-the-Year’’ 


NORTHWESTERN UNIVERSITY '53 





As symbols of his award, Bud Wallen wears a baseball cap and holds a bat — 
in addition to the trophy — after being named “‘Rookie-of-the-Year” during 
the annual meeting of New England Life’s Leaders Association at Sun 
Valley, Idaho. 


NEW ENGLAND 
Miu LF EP oe 


THE COMPANY THAT FOUNDED MUTUAL LIFE INSURANCE IN AMERICA — 1635 





A career with New England Life attracts men from many fields 


banking, teaching, business administration as well as selling. 


Some of our most successful agents have technical backgrounds. 
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PROGRAM AT OAK RIDGE 
(Continued from page 96) 





equipment required, the results expected, and the 
manner in which they will be presented. 

The group then presents its plan of attack to the 
staff for approval. The staff make criticisms and sug- 
gestions, but as far as is possible the final decisions 
on the procedure are left to the students. After a 
procedure has been outlined, which is acceptable to 
both the students and the staff, it is taken for approval 
to the plant supervisor in whose division the work 
will be done. Following this approval, the necessary 
experimental equipment is built and the actual test 
is performed. Throughout, the importance of sched- 
uling and the completion date are emphasized. 


Problem Reporting 


The assignment is complete when all the results 
have been analyzed and the conclusions and recom- 
mendations have been properly presented in a written 
account. The men get realistic experience in oral re- 
porting during periodic sessions when short talks on 
these investigations are presented for the benefit of 
the plant personnel. An important part of these talks 
is the question period which follows, for it tests the 
speaker’s grasp of his subject and his ability to give 
promptly a direct and adequate reply to a specific 
question. In addition to the talks on problem assign- 
ments, scheduled oral seminars are held throughout 
the term on assigned and optional subjects. These 
talks are recorded for the speaker to analyze and are 
freely criticized by the staff and students. 

It is unfortunate, but true, that most graduate stu- 
dents write very poorly. But what is even more un- 
fortunate is their unawareness of this handicap. An 
experiment in which the students themselves expose 
a poorly written report has been tried, with consider- 
able success. After reports from the groups are turned 
in, they are given to other groups for editing. If the 
object is made clear to the students, they enter into 
the game with vigor, and each editing group sends 
the report back, almost completely covered with sug- 
gestions, criticisms, questions, and caustic wit. By 
such a technique each man is made aware of his limi- 
tations in coherent expression and begins to realize 

(Concluded on page 122) 
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PROGRAM AT OAK RIDGE 
(Concluded from page 120) 


that writing is an art in which clarity, conciseness, 
and accuracy are all highly important. In a recent 
survey of Practice School graduates, many students 
replied that the most valuable thing they learned at 
the School was the translation of thought and num- 
bers into readable English. 

Experimental problems are assigned in production, 
development, and research areas, and “paper” prob- 
lems are employed to illustrate design techniques, 
modern methods of theoretical interpretation, and the 
vital importance of economic analyses. The accom- 
panying illustrations show the variety of problems 
which are encountered. 


Miscellaneous Activities 


Other miscellaneous activities during the semester 
include trips to nearby industrial plants, dinners with 
Union Carbide Nuclear Company personnel as guests 
of the Practice School, and staff conferences. The 
staff conferences are somewhat unusual. Students rate 
each other, and plant consultants and staff rate the 
students. These ratings are coded and presented to 
the student during periodic conferences. The student 
thus has the opportunity to see himself as others do. 
The staff member who handles the conference may 
spend as much as an hour discussing the student’s 
abilities and liabilities from a friendly point of view. 
Most students respond and react quickly to such a 
conference, for in most cases, it is the first time that 
such an honest evaluation has been presented. 


Summary 


The late Professor William H. Walker of M.L.T. 
stated that it is easier to acquire a knowledge of sci- 
ence than to apply intelligently and successfully such 
knowledge to the solution of practical problems. In 
recognition of this fact the primary objective of the 
Practice School is to develop the student's ability to 
apply fundamentals by assigning to him a variety of 
challenging plant problems. In other words, the Prac- 
tice School strives to introduce the student to an in- 
dustrial atmosphere. It also aims to develop in each 
student confidence in his ability to analyze and solve 
industrial problems and then to present his results in 
a written and oral form clearly, concisely, and accu- 
rately. 
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GILBERT ASSOCIATES, INC. 
ENGINEERS AND CONSULTANTS 
607 WASHINGTON ST., READING, PA. 
Malcolm G. Davis °25, Vice President Allen W. Reid *12, E. C. Edgar °35 
Steam, Hydro, Diesel Power Plants; Industrial Structures; 
Plant Safety, Labor Relations, Utility Rates, Valuations, 
Reports; Large Seale Purchasing; Industrial Laboratory 


New York @ Washington 


DECEMBER, 1956 





CapiroL ENGINEERING CORPORATION 
ConsuLTING ENGINEERS 
Design and Surveys 
Roads and Streets 
Sewer Systems Water Works 
Planning Airports 
Bridges @ Turnpikes @ Dams 

Executive Offices 

DILLSBURG, PENNSYLVANIA 

Dallas, Texas Rochester, N. Y. 


Robert E. Smith “41, Vice President 
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| —and the prophet replied: 
“It is well to give when asked, but it is | 
better to give unasked, through understanding.” * | 

















Gifts by Will 
TO THE | 
Massachusetts Institute of Technology 


The tale is told of Almustafa, the prophet, who, having awaited for many years the 

ship that would return him to the place from whence he came, was making the final 

descent to the shore when the folk of Orphalese crowded about him. They besought him 

before departing to “disclose us to ourselves, and tell us all that has been shown you of 
that which is between birth and death.” 
| With words of wisdom, an answer appropriate was given to the woman holding a 
H babe, to the ploughman, to the merchant. Begged one, “Speak to us of GIVING,” and 
the prophet replied: 

“It is well to give when asked, but it is better to give unasked, through 
understanding; 

And to the open-handed the search for one who shall receive is joy greater 
| than giving. All you have shall some day be given; | 
| Therefore give now, that the season of giving may be yours and not your 
inheritors’.” 

Through the years the prophet’s words have held true, for even today he who “through 
understanding” includes the MASSACHUSETTS INSTITUTE OF TECHNOLOGY as | 
a beneficiary in his will can experience thereby a two-fold satisfaction. The successful 
culmination of his search for a worthy recipient and the anticipated results his generosity 
will assist in accomplishing. These satisfactions give an added value to the span of man’s 
days and project his usefulness to his fellowmen far into the future. | 

The Massachusetts Institute of Technology because of the high quality of the education 
given its students, its effective research work for aiding America in peace as well as in 
war, and the high character of its governing body and academic staff qualifies as an insti- | 
tution for serving our American ideals for the present and in the years to come. 

But the search, the finding, and the anticipated accomplishments are not enough; for | 
without the properly-worded record, man’s plan for the future may go awry. Hence the 
prophet’s importuning, “give now,” should be heeded. The giving need not be an im- | 
mediate physical transaction, for written directions replace the spoken word when the 
speaker is no longer present, and a donor can frequently make by will a gift which is 
larger than he can make while living. Truly, “i is well to give when asked, but it is better | 
to give unasked, through understanding.” 

A booklet “Gifts by Will,” outlining different forms of bequests to M.LT., is available 
to you or to your attorney by writing to: 





Director of Development 
Massachusetts Institute of Technology 
Cambridge 39, Massachusetts 


* “The Prophet” by Kahlil Gibran 
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MODEL XD 
with 2x 1 filling 
and mixing motion 






MPER LOOMS ARE THE WORLD'S 
INEST SINGLE SHUTTLE LOOMS 


Draper High-Speed Automatic Looms, featur- 

ing many new developments, are today’s 

accepted standard for production, economy 

and versatility in weaving. Available in 

several models and widths, Draper looms are 
. currently: in use in textile mills throughout 
I the world. 


Draper looms, accessories and repair parts 


reduce weaving costs. 


TRU -FLIGHT SHUTTLE 





TRU-FORM SHUTTLE 
: 


| 
TRU-MOLD SHUTTLE 


| . 
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ATLANTA, GA. 





{> DRAPER CORPORATION 7 _ HOPEDALE, MASS 


GREENSBORO, N. C. SPARTANBURG, S. C. 





MODEL XP-2 

























DRAPER PARTS AND ACCESSORIES 
FOR BEST PERFORMANCE 


SPINNING and 
BOBBINS TWISTING RINGS 
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Type 736-A Wave Analyzer, $1150 


Frequency Range: 20 cycles to 16 kilocycles 
Frequency Calibration Accuracy: +(2% + 1 cycle) 


Selectivity: substantially flat 4-cycle bandpass 
over frequency range — see typical quartz- 
crystal filter characteristic at right 


Input Voltage Range: 0.0003 to 300 volts full scale 
Voltage Accuracy: within +5% on all ranges 
Modulation Products Suppressed: by at least 70 db 
Hum Suppressed: 75 db 








Input Impedance: 1 megohm for direct voltage 
measurements; 100,000 ohm with input 
potentiometer 


Built-in Calibration System: for both voltage and 
frequency 







1150 York Road, Abington, Pa 


8055 13th St., Silver Spring, Md WASHINGTON, D. C. 





GENERAL RADIO Company 


Broad Avenue at Linden, Ridgefield, N.J. NEW YORK AREA 





This Analyzer provides the most accurate and 
direct method of separating the components of a 
complex electrical waveform so as to measure their 
amplitudes and frequencies. In its essentials it is a 
heterodyne-type vacuum-tube voltmeter which 
utilizes a unique network of three quartz-crystal fil- 
ters for selectivity and exceptional sharpness of 
tuning. 

Ease of use is an important feature. The instru- 
ment is direct reading over a very wide voltage range 
of 10 microvolts to 300 volts inclusive, and when 
making comparative measurements, harmonics can 
be identified as low as 80 db below the fundamental 
frequency. The 30-cycle off-resonance selectivity is down at least 60 db... 
a factor of 10-1 better than that of any comparable instrument. 

The Wave Analyzer is ideally suited for measurements on all kinds of audio- 
frequency equipment, oscillators, amplifiers, telephone and public address 
systems, broadcast receivers and transmitters and other vacuum-tube cir- 
cuits. Noise and hum measurements and analyses are also possible. As a 
sharply tuned voltmeter, the Wave Analyzer is invaluable in the measure- 
ment of the transmission characteristics of electrical wave filters. In addition, 
it has wide application outside the electronics laboratory, as in the determi- 
nation of harmonics of electrical power systems and electrical machinery. 
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Write For Complete Data 


: ANALYZER 
736-A WAVE 
st CHARACTERISTIC 
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FILTER 
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Skirt Drop-Off 


WE SELL DIRECT 
Prices are net, FOB Cambridge 
or West Concord, Mass. 






920 S. Michigan Ave. CHICAGO 5 


PHILADELPHIA 
1000 N. Seward St. LOS ANGELES 38 
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